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MESSAGE 

By 

Dr. C D. Deshmurh 
Vice-Chancellor, UniversUy of Delhi 


J regret that illness and the need to recuperate have deprived me of the pleasure and 

privilege of participating m the inaugural proceedings of the Conference being held from 
1st February, 1965, in Delhi by the Indian Association for the Advancement of Medical 
Education. This Association was started about five years ago by some very distinguished 
medical teachers and administrators with the broad aim of improving and advancing medical 
education by drawing attention to the outstanding needs as identihed by observation, expe* 
rience, and study. Some of these aspects arc selection of students, continuous review of the 
curriculum so as to avoid obsolescence and give scope for innovation, improvement of the 
(caching and the learning processes, providing opportunities for continuing education by means 
of refresher, orientation courses, developing leadership, etc. The Association provides a forum 
where the emergent problems of medical education can be periodically discussed in an aulbO' 
ritative way. Annual conferences have been held regularly and important subjects discussed, 
such as teaching of social and preventive medicine, teaching institute of basic medical sciences 
and teaching institute of clinical sciences. The subject for the present conference is "Post- 
graduate hfcdical Education: the General Principles and Problems.” The Association has 
not come a day too soon. Since the advent of Independence and planned development, (here 
has been rapid expansion of institutions for medical education. Side by side, and as in the 
case of other sciences, there has been development at an extraordinary fast pace of the clinical 
and non-clinical medical sciences. Shortages of teachers and specialists have become cons- 
picuous and a serious handicap. These and other problems can, therefore, be discussed with 
great advantage on a forum such as the Association provides, bringing together as it does both 
teachers and administrators. 

It is very much to be hoped that medical faculties of the Universities and the authori- 
ties of the State and the Central Government concerned with medical education take serious 
notice of and act upon the conclusions reached in these conferences, backed as they arc by 
ibff proUs&'oaai riperieo^e oj BfodeioJ c ian.s and admin istratojs- 

The seminal significance of postgraduate education is now beginning to be fe.i|Kcd in 
all spheres of learning. It is, therefore, roost appropriate that the topic selected tliis^ear 
should have concern with postgraduate education. 

I send my greetings to the participants, together with my apologies for failing to be 
with them on this occasion (no doubt due to imperfect health education on my part) and my 
very best wishes for the success of the Conference. 



INTRODUCTION 


'pHIS volume contains all the papers and addrcfses presented at the Fifth Annual Conference 
of the Indian Association for the Advancement of Medical Education which was held in 
February 1965 under the auspices of the Delhi University, It also includes the rapporteurs’ 
summaries as well as the recommendations of all the sub*committccs. It is regretted that for 
several reasons it was not possible to include In the volume the discussions that took place in the 
meetings of the sub-commitJee as well as those at the plenary sessions. 

It is our hope that this volume will serve as a guide to the Universities for organising 
medical education and as aide-memoire to future medical educationalists when they contemplate 
reorganisation of graduate training in medical sciences. 

It would not be out of place here to given brief history of the Conference. Early in 1964 
the President of the Association, Sir A. L. Mudaliar, approached the University of Delhi 
to act as the host university for the forthcoming Fifth Annual Conference. The request was 
promptly accepted by the University and the Vice-Chancellor, Dr. C. D. Deshmukh, with bis 
customary alacrity called a meeting of medical teachers and prominent medical men in Delhi to 
form a Reception Committee. The Vice-Chancellor was unanimously elected Chairman of the 
Reception Committee and Dr. R. Vlswanathan. then the Dean of the Faculty of Medical 
Sciences in the University of Delhi, was elected Working Chairman. The other members 
of the Working Committee who were unanimously elected at the meeting were : 

Secretary— Dr. A. S. Paintal, 

Jl. Secretary— Dr. N. P. Gupta, 

Treasurer— Dr. B. K. Anand. 

The University Grants Commission gave a grant of Rs. 30,000 to the Delhi University 
to meet most of the expenses in connexion with the Conference. The US AID at the 
instance of their energetic Medical Adviser, Dr. Eugene P. Campbell, actively and generously 
assisted the Working Committee in organising the Conference in more than one way. The 
co-operation given by the Rockefeller Foundation, and in particular by Dr. Lc Roy R. Allen, 
deserves special mention. 

TAv Cc\tfcrence h’J# held an the ier, 2nd snd 2rd Febrixary, Diving So She wxsyoid- 

ablc absence of Dr. C, D Deshmukh, the task of inaugurating the Conference fell upon 
Dr. D. S. Kothari, Chairman, University Grants Commission. The inaugural funclion was 
presided o\er by Sir A. L. Mudaliar, whose slimolating address set the tone and pace for the 
subsequent deliberations of the Conference. 

The Conference was attended by 350 delegates from twenty uniiersittes and medical 
colleges from dilTcfcm parts of India. Amongst the dclcpates there were abo special invitees 
who served in various capacities In the difTereat sulxoramittccs. 
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The rorrign delegates seho paiticipated in the coarcrcncc were: 

1. D..E«g=«eP.Caa.pbeU,llSAID,NewDelh. 

2. Dr, Le Roy R. Allen. Rockefeller Foiindation. New Delhi. 

3. Dr. John P. Hubbard, U.S.A. 

4. Dr. Henry van Zile Hydgc. U.S.A. 

5. D:.Hov.ardH.Eddcy. Australia. 

6. Dr. Samuel A. Trufanl, U.S.A. 

7. Dr. Helen Taussig, U.S.A. 

8. Dr.J.S.Mckira, Canada. 

9. Dr. Peter A. Rfchnitzer, Canada. 

10. Dr. R. H. Gitdwood. WHO Visiting Professor. Baroda. 

11. Dr. G. L. Montgomery -do* •do- 

12. Dr. W.P. Small -do- -do- 

13. Di. A.P.Kenny -do- •do- 

14. Dr. K. L. Wig was nominated by the Royal College of Physicians. London, *o represent 

that College at the Conference. 

Dr. John P. Hubbard who was specially invited to the Conference by the Association gave a 
stimulating and thought-provoking lecture on **WhUher Examinations." Similarly Dr. McLeod, 
Secretary, Canadian Medical Education Society, gave an infoTmative address on Canadian 
Medical Educaiioa. 

On the first day, after the formal inauguration of the CoDference, in the morning, a sympo- 
sium on General Principles of Postgraduate Medical Education was held, and on the next day 
the sub-committees (2S in all) deliberated and prepared their recommendations on the 
respective specialities. The same evening, the members of the section on Basic Sciences and 
Clmvcal Sciences met and finalised the tepotu of the vatious snb-coiamiUecs. The Conference 
held its final plenary session on the third day, when the General Rapporteur summarised ' the 
proceedings of the Conference. It was followed by the concluding address by the President 
of the Association. 


It is always stimulating and rewarding to organise a medical conference and some of us who 
had the unique privilege of being actively engaged in the organisation of the Fifth Annual 
Conference of the Indian Association for the Advancement of Medical Education found that 
the expperience gained was an education in itself. It is generally agreed that the Conference 
was a complete success in every way. 


R. Viswanathan 
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WELCOME ADDRESS 


BY 

Dr. R. VlSWANATHAN. 

Working Chairman, Reception Committee 

President, Dr. Kothari, Ladies^ and Gentlemen, on behalf of the University 
of Delhi and on behalf of the Reception Committee, I extend to you all a very hearty 
welcome. 

We have gathered here to discuss in a businesslike manner an extremely important aspect 
of medical education, namely, the training at the postgraduate level. The urgency for con- 
sidering this subject in all its aspects "has been created by the ever-increasing depth of the well 
of medical knowledge and by the inevitable impact of tbe widening horizons of basic sciences 
and technology as well as of the humanities. I have deliberately mentioned humanities as 
there is an unpardonable • tendency to exclude humanities from the syllabus of medical edu- 
cation. Since medfeine includes the study of human biology, man's behaviour, his impact on, 
and reaction to, his envlroament, bis place In tbe genera! social order, and his contribution 
to the evolution and historical development of humanity in genera), it is necessary that 
humanities should hold a prominent place in medical education at all levels. 

Specialisation is the inevitable result of tbe extension and deepening of medical knowledge. 
Today postgraduate medical education has become more or less synonymous with speciali- 
sation m an organ or a disease. In our enthusiasm for specialisation we forget tbe human 
being and gather erroneous impressions like those of tbe blind men in Hindu logic who tried 
to define an elephant by the character of each of its limbs. This takes us directly to tbe 
fundamental philosophy of postgraduate medicine. Does specialisation mean exclusion of the 
higher learning of general human biology? In other words, can anyone specialise in kidney 
disease without doing advanced studies in general medicine? Can specialisation in cardiac 
surgery be undertaken without adequate knowledge of general surgery? Is it not desirable to 
build a higher common basis and lay a more firm foundation before special structures are 
built? Should not the specialist be primarily a sound general physician or surgeon? If this 
is conceded, our attitude to postgraduate training and assessment should undergo radical re- 
orientation. 

An important problem which this Conferenw can justifiably consider is whether speciali- 
sation cannot be undertaken as an in-service programme of apprenticeship under a recognised 
specialist, after a candidate has bad the opportunity to raise the foundation of bis general 
knowledge of medicine or surgery by undergoing a prescribed course of postgraduate training. 
His knowledge should be assessed by a untversi^ examination on the basis of which he is 
awarded a postgraduate degree like M.D. Only after this would he be allowed to mdergo 
apprenticeship in a speciality. A national spcriality board can be authorised to assess his 
knowledge and certify him as a specialist. 
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Dr. D. S. Kctmari 
CAnirmon 

University Grants Commission 

JT is an honour and a privilege to participate in the opening functioa of this conference. 

I address it.with considerable hesitation as 1 have no special knowledge or competence as 
regards the many important problems this conference js going to consider, 

A revolution in science and technology has occurred during the last few decades. Great 
advances have been made in our knowledge of the basic sciences, such as biology, physics, bio* 
pbyNCs and biochemistry. So also, tremendous strides have been made in technology. The 
deveiopments in basic science and technology have made a great impact on medical science. 
Progress in medical science often depends on advancements of fundamental scientific know* 
ledge; and, in a sense, medical science Is tending towards a fusion of science and technology 
and the healing arts. For example, our understanding of the causation of cancer may depend 
ultimately on the progress in the held of cell biology which, in its turn, may depend on ad* 
vances in physics, chemistry, genetics and other sciences. 

The current explosion in knowledge has created many new problems for learners, as 
also for teachers. The doubling period of science and technology is, as now well recognised, 
something like ten years. . So rapid is the rate of progress of knowledge and discovery that 
very often a medical graduate is almost obsolescent on the day of his graduation. . In the 
modern world, education has to be a continuing process throughout one's life, as it were. , 
Professional men need continuing revision and renewal of their knowledge and skills. It is 
important that medical institutions encourage this process and provide . facilities for the 
purpose. , , , , 

^In a rapidly changing .world, changing almost beyond recognition in a life-time, 
education has acquired a new role and a new meaning. Primaiily, it must be education, 
which promotes and develops openness of mind, tolerance, co-operatioa and ability to 
adjust to change. Above all, it should encourage a vigorous and relentless pursuit 
of truth and free enquiry. There is an urgent need for, study and research, as regards the 
techniques of teaching and learning, contents of curricula, and the linking of what is learnt in 
a college with the real needs of the community and the world of work. Experimentation 
and . innovation in education, and specially in medical education, needs to be vigorously en- 
couraged, It is unfortunately true that vetyoften progress in education is held down because 
of tradition and inertia. i 
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The world of scicQCe is, in a sense, a '*one-wotId.*’ There should be much more free 
flow of knowledge between our country and others, specially those which hold a high place in 
scientific development and progress. U would be a great advantage if a proportion of the 
postgraduate medical students, and specially • those who go 'in for teaching and research, 
acquired a reasonable proficiency in Russian and other “world languages” to enable them to 
keep in touch with current developments in the non-English speaking world. 

The resources available for medical education, and specially the number of gifted men, 
are very limited. At the present stage of development of medical education in the country, it 
may be advisable in the case of certain fields of study and research to concentrate effort and 
activities in a few carefully selected places. These would serve as “breeders,” seeding nuclei, 
in the years to come for organising more centres of excellence. , Dissipation of resources, often 
inevitable if these are spread too thinly, should be avoided. It has been .sometime suggested 
that with a view to improving standards of education it may be desirable to organise specialised 
courses (which besides subject studies and recent advances would also include elements of 
pedagogy) of one or two years’ duration for those selected for teaching posts in medical 
colleges. 

It is also important that conditions of work, as also of service, for the staff in medical 
institutions are on the general lines of wbat they are in good and progressive universities. In 
the recruitment of staff, the professional medical men should have a determining voice. It, is 
most important that everything possible should be done to generate a climate conducive to 
serious, sustained and dedicated work. It would be advantageous if funds for medical 
education were made available to the universities through an agency somewhat on the ’ lines of 
the UGC. The proposed organisation could be a part of the UGC or an Independent organ- 
isaiion* functioning in close collaboration with the UGC. This is a matter which needs, I 

think, serious consideration by the agencies concerned in this matter. 

The chief aim of education and science in India, including medical education, should 
be to eradicate ignorance, poverty and disease, and to function as a powerful instrument to 
bring about a social and economic transformation, so that millions in our land could live 
happier, longer and purposeful lives. , , , 

I wish the Conference all success. 
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Db a Lakshkianaswami Mudaliar 

president of the Assodauon and Vice-Chancellor of the Unnersity of Madras 


^HAIRMAN OF THE RECEPTION COMMITTEE, CHAIRKIAN OF THE UNIVERSITY GRANTS COMMISSION, 
AND Friends, Let me express, on behalf of the Indian Association for the Advancement of 
Medical Education, our sincere and grateful thanks to the authorities of the University of 
Delhi for having invited us to hold this, the Fifth Session, under the auspices of this famous 
university 

1 aa glad to welcome Dr D S Kothan, the Chairman of the University Grants Commis 
Sion who IS a distinguished scientist of international repute His presence on this platform 
and the interest he has taken m the scientific aspects of medical education augurs well I feel 
sure that, m the years to come, medical education will receive at the hands of the Chair- 
man and his colleagues m the University Grants Commission the same kindly attention that 
tecboical. technological, and scientific education has received in the past Let me convey (o him 
our sincere thanks for inaugurating this conference 

It IS also my pleasant duty to welcome all of you and in particular the distinguished 
visitors who have come from abroad— to them wc are particularly grateful— and I welcome old 
friends who have taken the trouble to come all the way to encourage uS, to advise us, and to 
give us the benefit of their wide experience I am particularly happy that my old and esteemed 
friend, Dr Van Ztic Hyde, is here today His services to the World Health Organization can 
not be easily recounted and hiS solid coniribuijons, both as a member of the Executive Board of 
the W H O and as a distinguished delegate for many conferences, have been greatly appreciated 
He has played a notable part in the public health acimties of the United States and he now 
represents the Association of American Medical Colleges 

It IS also my privilege to welcome the distinguished physicians and surgeons from the 
United States, Canada, Australia and the United Kingdom, the WHO Visiting Professors now 
in India, and representapvcs of the Regional Office of W H O 

This is the Fifth Annual Session of the Indian Association for the Advancement of 
Medical Education From time to time, the Association has taken up a particular aspect of 
medical education at its annual conferences and attempted to deal with all problems connected 
with it At the inaugural session of the Association, which was held la Hyderabad, the 
general Imes of the activities of the Association were discussed At the other annual sessions 
the subjects discussed were Social and Preventive Medicine (Baroda session) Uudergraduate 
Medical Education — Basic Sciences (Calcutta session), Undergraduate Medical Education 
Chnipal Sciences (Madras session) 
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Today we propose to deal with the very important subject of Postgraduate Medical 
Education and Research, a subject which must attract our attention, because on postgraduate 
medical education and research depends the future of medicine In this country as in all other 
countries. 

Within the past fifty years, postgraduate medical education has developed rapidly. With 
new discoveries, new techniques and new methods of accurate diagnosis, medicine is no longer 
aquestionof blindly following a method of ireatment- Medicine has become a more exact 
science, because it has profited from discoveries made in all related sciences. 



GENERAL PRINCIPLES OF 
POSTGRADUATE MEDICAL EDUCATION 



RESEARCH AS A PART OF POSTGRADUATE TEACHING 
PROGRAMME 

Prof. P. N. Wahj, ri.d., p.r.c.p. (Lond.), f.c. path. (Lond.), f.a.m.s., F.N.t. 
Principal and Head of the Department of Pathology, Medical College, Agra 


0NE of the criticisms against our system of medical education is that it does not equip 
the graduate for the three important functions he may be required to perform: (1) teaching 
of medicine, (2) medical research, and (3) patieni-care, which would at the postgraduate 
level mean specialised treatment. Today a physician, be he a general practitioner or a specialist, 
makes use of intricate investigative procedures and complicated chemical preparations. 
Qualitative biophysical and biochemical findings do not satisfy him any more. Nowadays, 
he employs quantitative analyses. Therefore he needs more and more the co-operation of non- 
medical scientists, e.g. chemists, mathematicians, zoologists, and sociologists. This would 
require a wide-based theoretical knowledge and understanding, not only in the sphere of 
biological sciences but also in pure sciences and social sciences. 

Thus, the existing postgraduate teaching programme in most of our institutions today 
cannot meet this new challenge of rapidly expanding knowledge. It is necessary therefore 
that the whole concept of medical education should be reorientated towards production of 
a doctor who will continue to contribute to medicine as an art, who will be actively interested 
in the programme of medical research, and who will be able to tackle successfully ever-arising 
problems in medicine. In other words, hts intellectual equipment should be such that he can 
approach problems in the manner of a scientist and research scholar requiring a spirit of 
critical evaluation. This involves considerable independence of thought, habit of logical thinking, 
sense of responsibility, and initiative, besides a sound knowledge of the subject-matter involved. 

To achieve this objective, our concept of teaching methods, both theoretical and labo- 
ratory teaching, will need complete overhauling. The present medical curriculum of set 
lectures, demonstrations, ward clinics, etc. will have to be replaced to a large extent at the 
postgraduate level by a technique which encourages self-education. Besides such well-known 
methods, e.g. small group projects, conferences, seminars, tutorials, etc. in which the student is 
the major participant, training in research methodology and even participation in the depart- 
mental research programmes would help to achieve tWs objective. 

This would also help to augment the research potential of the country. Today, the 
demand for research workers far exceeds ibc supply. The one single important factor 
contributing to this situation is the absence of an effective research programme for medical 
students, both undergraduates and postgraduatesv which would emphasise the important role of 
critical reasoning and evaluation in the study of disease and management of the patient. 
Training in research is essential, and this can be best given by providing students with the 
opportunity to perform experiment?. We in our institution feel strongly that to achieve the 
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desired result at the postgraduate level, the research training should start at the undergraduate 
level. We have achieved this by the introduction of experimental methods in the teaching of 
undergraduates and by making it possible for some of them to be incorporated in the depart- 
mental research programmes during their elective time or vacation periods. 

In some of the American Medical Schools, e.g. Yale School of Medicine, student 
research is an integral part of the curriculum aod a dissertation based on research is requirement 
for graduation. Arthur Ebbert Jr. of Vale conducted an interesting study to provide data 
relative to (a) possible correlations betn’een student research and subsequent medical career 
and (b) the medical graduate's retrospective opinioa of research as a requirement in the 
medical curriculum. The results were revealing, ‘'Graduates in full-time academic positions 
began their research earlier in the medical school years more frequently than those in private 
practice. 37 per cent of the total group, and 63 per cent of those in full-time faculty position, 
indicated some influence on the part of their student research in selection of their ultimate 
medical careers. 83 per cent of the graduates felt that preparation of a thesis based on 
research helped subsequently in evaluation of the medical literature; 98 per cent of the gradu- 
ates were in favour of research, required or elective, as part of the medical curricula; and 
60 per cent recommended that a thesis based on research be required of all students. In this 
regard there svere no signlflcaot differences in the recommendations of those in ’ private practice 
and full-time academic positions." From these findings, it is worth white considering the 
usefulness of incorporating research in the reorientated medical curriculum of the Indian 
medical colleges. 

The question often asked is: should such a special training and attention be imparted 
to only those students who show a propensity and definite ability for research or can this 
research conrept be developed in students as a category, making it obligatory for the 
acquisition of the postgraduate degree? 

I am of the opinion that training in research methodology and engagement in a research 
project should be obligatory for the award of a postgraduate degree specially the M.D. 
and M.S. degrees. The results should be embodied in the form of a thesis, or dissertation, 
and this should be a compulsory part of the examination in addition to theoretical, practical 
and clinical examinations. Needless to say, Ph.D. and D.Sc. degrees, being purely research 
degrees, will require a high standard of research achievement. 

How can this research concept be developed in postgraduate students? If it is accept- 
ed that to conform to all the rapidly developing scientific advances the physician of 
tomorrow will require a diSerent type of approach to hh studies from the traditional curricula 
and technics of medical schools — which outlmc the main objective as absorption of terminology 
and acquisition of knowledge and memorising of endless data — then today’s education should 
aim at an education which would emphasise the important role of critical evaluation of the 
investigative data, and an intelligent application of the knowledge so gained to , the manage- 
ment of the patient. His training should help him to cope with the dual task of acquisition of 
knowledge and development of judgement. He should apply . his knowledge to solve the 
complex problems always arising around the difTerent facets of the patient-care programme. 

This emphasis on the important role of critical evaluation in the study of disease should be 
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incoqjoratcd in the undergraduate curriculum. It should help the student to develop an open 
mind to grasp the truth from whatever source it may come. Such an altitude in an under- 
graduate can be developed by (1) introduction of experiracnlal methods in training, (2) provision 
of elective time to enable him to partake in research projects, and (3) iccorporation in the 
departmental research programmes. 

I would not go further into details of the methodology, as this would be the subject of 
another paper, but I would add that graduates exposed to such a training in their under- 
graduate curriculum are more likely (o accept the concept of research at the postgraduate 
level. A strict eye on the selection of students for postgraduate education would further help 
to develop such a training programme. 

At the postgraduate level, research should be obligatory and the results should be 
presented in the form oFa thesis or dissertation. Here I should , like you to consider whether 
it would not be advisable to permit a student to devote himself exclusively to thesis work, 
which he might submit either before or after the theory and practical examinations. 

One of the important deterrents to the success of such a programme is the lack of 
training facilities. Merc allotment of a subject for cxperimenlaiion without giving him an 
opportunity to familiarise himself with the basic knowledge is likely to introduce ill-introduced, 
incorrectly analysed data leading to completely unsound conclusions. The training programme 
should include use, evaluation and criticism of scientific literature, compilation of bibliography 
and above all the competent use of libraries. He should be taught the correct method of 
maintaining record of the literature and bis observations. He should be familiar with the use of 
international code which could be used in statistical analysis of his results. The training in 
statistics and its use should be an inte^al part of a research student’s equipment. Special 
courses either organised by the basic departments or the departments of mathematics and statistics 
of a science college should be a regular feature of a postgraduate’s training to enable him to 
acquire a working knowledge of elementary statistical principles and methods. 

It would be desirable that postgraduate education should be imparted on a whole, 
time basis so that the students could be incorporated in the departmental research programmes. 

In case of in-service training programme, the students could participate in the departmental 
research programme during vacation. 

The -creation of the right concept for research' and the provision on effective facilities 
wll ultimately depend upon the research orientation of the staff, the facilities in the institution, 
e.g well-equipped and staffed divisions of experimental medicine, and research programmes 
of the department. However, the research activities of the students can be augmented by 
the organisation of research conferences and meetings. Furthermore, the postgraduates 
should be encouraged to partidpale in the national and international conferences. The selected 
students should be encouraged to move for shorter and longer periods to other institutions 
where problems on which they arc working are more fuUy developed. Research work 
should be given due recognition in the form of publications, or prizes may be awarded to junior 
workers. 

In the U.S.S.R. there is a student researdi association managed by students with the 
technical guidance of their teachers in every postgraduate institute. These associations 
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organise inter-schooJ research conferences and the annual All Union Conferences on Students' 
Research. This would be a useful pattern and it -could be adopted in this country. In 
the U.S., students’ research programmes have been given great impetus in recent years, and 
a thesis based on original enquiry is a must for an M.D. degree. In the U.K., departments of 
CAperimental pathology have been organised in many a school. 

At this session, we hope to discuss Postgraduate Medical Education in all its aspects 
and the significant role it has to play in the promotion of research. A former .Vice-President 
of the Royal College of Surgeons of England, speaking at the London meeting of the Interna- 
tional Federation of Surgical Colleges, stated: **A Fellowship of the College did not mean that 
a man was a trained surgeon. It merely indicated that the trainee has passed the examination. 
The Fellowship should be regarded as an intermediate test of knowledge and not as the 
ball-mark of a fully trained and experienced surgeon." 

I should like to emphasise this important statement because at present it is generally 
believed that if a person obtains a postgraduate qualification, he can thereafter be considered 
as a specialist in the particular subject. In many countries, such as Germany, U takes years 
after obtaining a postgraduate qualification before the person concerned can be recognised as 
a specialist. 

Another important aspect which I would request my colleagues to consider is that a 
training centre for postgraduates is quite different from a centre where patients maybe treated. 
A perusal, for instance, of the institutions well recognised in the United States for certain 
branches of study and treatment will make this position obvious. Many hospitals may have 
facilities for treatment of patients in certain of the special branches of surgery or medicine but 
few of them are recognised as centres for postgraduate training and research because for the 
latter we require a much more elaborate and welt-con^ived plan to enable a scientific method 
of training to be given for postgraduates and research workers. 

A single swallow does not wake a summer; nor can a well-trained surgeon or physician 
in a particular speciality be considered sufficient for training postgraduates and research workers 
in that speciality. At present, there Is a tendency for colleges to vie with each other in starting 
departments of postgraduate study with inadequate facilities, with the teaching personnel 
insufficient in number as well as in experience, and with very little of the necessary technical 
and technological equipment available for proper training of candidates. If the level of post- 
graduate instruction is to be improved, the institutions recognised for postgraduate instruction 
must meet higher standards. It is suggested that recognised international standards be adopt- 
ed in India. 

Sometimes, even before undergraduate courses are fully established and a college is 
recognised as an undergraduate study centre, attempts are made to open postgraduate studies 
because a well-experienced professor is available. This is not sufficient for the training of 
postgraduates. 

Certain facilities ought to be available for the number of postgraduates that are 
admitted into any branch of study in an institution. While it is not contemplated that post- 
graduates will have to be given didactic lectures and methods of instruction more suitable 
at a lower level, it has to be clearly realised that the ntimber of students admitted for post- 
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graduate study must be limited to the facilities available, if proper attention is to be given to 
them and if they are to get proper faci}iti« to work on their own and to attend seminars and 
to have opportunities for a wide range of clinical experience. 

Many postgraduates will ultimately settle down in teaching institutions. It is good 
that they do so, for there is no place where a more stimulating atmosphere can be obtained for 
their future study and improvement for research. From the point of view of enabling them 
to discharge their duties at a later stage, therefore, it is desirable for postgraduates to have 
opportunities to be understudies to professors when they are dealing with undergraduate 
students arid to have opportunities to show their worth as demonstrators or lecturers in the 
special subjects concerned. 

Medicine is both a science and an art ; and in modern times discoveries in many other 
fields of science have a large bearing on the progress of medical discoveries. One of the most 
essential requirements in a department leaching postgraduates is the complicated technological 
equipment needed for research purposes. No longer can it be said that an electron microscope 
is a luxury, for in many fields of microbiology and related subjects, it has become a necessity. 
For every person who is doing research, a computer may be equally necessary. 

If many new ideas in regard to medical and surgical specialities are to be implemented, 
it is necessary to have close co-operation with the sister profession of engineering. Electronic 
devices are the order of the day in advanced fields of research and treatment and should be 
incorporated into teaching departments. The subject of bio^medical electronics is becoming 
more and more important, and I hope that some of our medical colleagues will be trained in 
this field sot only to assist in setting up many of these complicated instruments in working 
order but also to undertake research and contribute to the development of surgical skills and 
procedure. 

Let me refer finally to one important profession whose contribution, I regret to say, 
is not as well appreciated as it ought to be. I refer to the nursing profession. The great role 
that nurses cao play is abundantly recognised and yet it has not been possible for us to take 
due note of the training that the nurses have to get if they arc to play their part efficiently, 
with success, and with increased honour to the profession. It is for this reason that, at this 
session, a special section is devoted to the nutsiog profession. Whether in the operation 
theatres or in the post-operative wards or in any other fields of nursing, the part that can be 
played by a nurse trained in the specialities cannot be exaggerated. Yet, by and large, we 
have not assisted our sisters of the nursing profession in getting training in some of the higher 
specialities of medicine and surgery. 1 hope, as a result of the special session for nursing at 
this conference, a stimulus will be given for nurses to specialise in nursing in such fields as 
neuro-surgery, plastic surgery, and cardiology, particularly in the operation-theatre techniques 
which are becoming more and more elaborate with each specialised branch of surgery. 

It is my hope that schools of nursing that are now available in the country will be 
developed along these lines and the universities wfll come to recognise the importance of giving 
them adequate recognition for their special qualifications by institution of diplomas or degrees. 

I hope also that more schools of nursing of higher grade will be established in the country and 
that nursing will come to its own in this country as in other countries. 
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Ladies and gentJemen, before I ccwcJude, Jet roe e:tpress roy grateful tbanJcs to the 
organisers of this conference and in particular to the Cbairman and members of the Reception 
Committee and to the authorities of the University of Delhi who have spared no pains to mate 
our stay both comfortable and profitabfe. To the distinguished visitors who have come from 
abroad, I once more extend a cordial welcome. No profession lends itself to international 
contacts more readily than the profession of medicine, and I am glad, therefore, that our visitors 
from abroad have graced this occasion with their presence. 

Among the postgraduates, there will be outstanding students who, if encouraged and 
rightly guided, can make effective contribution to research and ultimately adopt research as 
a career. These outstanding students should be encouraged to carry on research in 
laboratories outside their own colleges. One could go to the extent of allowing a student 
with special research aptitude to intercept his normal study for a period of one to two years to 
enable him to follow his research study. This would also include the community research 
programmes which may be carried out as field projects outside the laboratories. 

1 think it would be a correct appraisal of the situation in this country if 1 say that, by 
and large, there is a unanimity of opioioD that the introduction of exercises and problems of 
research into student curriculum W'ould be beneficial for the reasons given earlier. How- 
ever, there are some serious difficulties which have so far hampered the progress in this 
direction. 

Jntroduction of student research into the curriculum either as a routine activity or as 
an extra study limited to a few requires teachers who are interested in research and who have 
plenty of time at their disposal to be able to carry on research work themselves as well as 
among the students. This is only possible if the staff is whole-time and well paid. Indulgence 
in private practice by teachers of the medical colleges is the greatest deterrent to such a 
programme in this country. 

Another point that is often made against the successful introduction of such a pro- 
gramme is the inadequate knowledge in basic sciences, e.g. biochemistry, biophysics and 
biostatistics. Jt would be worth while considering if the postgraduates should not be required 
to work in the basic departments for at least six months as whole-time aUschments, before 
undertaking a research project for their thesis. 

Lack of financial support for students' research further hinders such a programme, even 
if there is recognition of its utility. A proportion of undergraduate students have to support 
their wives and families by outside work and, therefore, they are unable to participate fully. 
Sometimes they have to combine hospital service with postgraduation, with the result that the 
service-load leaves little time and energy for any creditable original work. 

The research worker in this country is not given either security or status. Most of the 
institutions have no whole-time job for research workers and even where these exist, they 
are in the form of research scholarships of small amounts tenable for one or two years. 
Research experience is not given an equal status with teaching experience for selection to the 
college faculty and, consequently, an outstanding research worker cannot become a teacher 
because he has so teaching experience. It is high time the medical educationalists and 
selection bodies realised that research is necessary for effective teaching — and an appraisal of 
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a candidate for a teaching post should be based cither on his research contributions or on 
teaching experience or both. 

The introduction of a research-bias in postgraduate education is likely to play an 
important part in all fields of medical education, including leaching, research, general and 
specblist practice. It would help to emphasise that medicine is a life-Ionp study. In our 
country H'ith acute shortage of doctors, research work as a part of training of a postgraduate 
may further help in solving some of the urgent problems of public hcalib by active participation 
in health education programmes and supervised preventive and curative services. 

All my remarks may well be considered as applying to medicine of lomorrow. I 
hesitate to prophesy tomorrow's needs of medical practice and the requisites of a doctor who 
will be accepted by the society as competent, because all prophecies, as a Trench journalist 
pointed out, are cither obvious or wrong. However. 1 could assert that » hat 1 have indicated 
is more obvious than wrong. The crucial element will always be a “good doctor." But 
who Isa good doctor? The answer would depend on the lime and society to which he 
belongs. Be that as it might, we must remember that today’s good medicine was jeiterday** 
research and today’s research will decide what will be good medicine tomotrow. 



THE POSTGRADUATE STUDENT 
Dr. J. Chandy, F.R.CA, f.a,m.s. 
Principal, Christian Medical College, Vellore 


'J’HE study of mediciae is a continuous process in Ibc life of a physician and therefore the 
so-called “postgraduate study” is only another milestone in the whole process of learning. 
However, the term “postgraduate student” conventionally denotes that part of a physician’s 
career where he equips himself for a specialised branch of medicine. This is one phase when 
he identifies himself with his speciality and makes life-long friendship with it. 

The image of the postgraduate student is usually seen only through the eyes of the 
medical educator. or the teacher. It is important to look at this “postgraduate student” 
through the eyes of the student as well. The medical educator sees the postgraduate student 
with refeience to bis academic ability and aptitude. Therefore, he divides the postgraduate 
students into three groups: 

1. The first group is the academically brilliant students who from the beginning 
have set their eyes on a speciality not only from the point of view of earning a livelihood, 
bettering their social and professional status but also from that of the pursuit of knowledge. 
They enrich their speciality by their original contribution. They fulfil the criteria conven- 
tionally laid down for a postgraduate student. They live and breathe the speciality, nurture 
and foster it. They are the type of students who, with proper guidance, would make a contri- 
bution in the field of medicine. 

2. The second group is made up of the above-average students} who are ambitious 
to take up a speciality. These students by their hard work manage to attain a reasonable 
standard and then they are able to make a contribution to the practice of medicine. 

These students are net academically as brilliant as the first group, but they can acquire 
with perseverance the required knowledge and technical skill. The quality of the training and 
the type of instruction imparted to them would be of importance. The proper type of training 
and instruction would make them successfulin the end. Some of them do outstandingly well. 
Such students, even though they may fail in their first attempt at the postgraduate examination, 
are sure to “make the grade” eventually and become successful specialists. 

3. The third group of students who form the majority of candidates, as can be seen 
from the present-day applications for postgraduate studies, have neither the aptitude nor the 
ability for specialisation. Their motivation for specialisation stems from the desire to better 
their professional status in order to acquire the ability to make more money. It is very 
unfortunate that in India degrees rather than training determine the stature of a medical mao. 
Obviously, these candidates are unsuiled for the present system of postgraduate specialisation. 
Yet after bard work they may get a postgraduate degree like M.D. or M.S. and still continue 
in general practice. These candidates would make good general practitioners provided ade- 
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quate training is given in the management and care of patients. Such genera! practitioners 
can refer complicated cases to the specialist. In India, there is no special training or qualifi- 
cation given to those medical men who could continue as effective general practitioners. The 
universities have concentrated their attention mostly on the academically bright students, but 
the majority of the students fall into the third group. The students ofthis group are those 
who deal with the majority of patients on a general practitioner’s level. It is therefore neces- 
sary to orient our postgraduate training so as to make provision for further training, parli- 
cularly on the practical basis, for this group of medical men. 

The problem, when viewed by the postgraduate students is entirely different. The 
academically brilliant students seize every opportunity to gain a postgraduate degree and they 
have no difficulty in being selected for the postgraduate course. In fact, they are wanted by 
their teachers to specialise in whatever field of medicine they arc interested and they are also 
offered financial assistance through formal jobs or fellowships. But the moderately good 
students may find some difficulty at the postgraduate selection. However, for them, the 
problem of being selected may not be as difficult as to find financial support for prolonged 
postgraduate studies. These students usually need one or two additional years for this course. 
A large number of medical graduates wbo apply for postgraduate studies are motivated by the 
fact that they attain a higher social status and gain financial remuneration with postgraduate 
degrees. However, they may not have the intellectual capacity or aptitude for such post- 
graduate courses. They would prefer to be general practitioners but there is no postgraduate 
course designed for such a specialisation. If adequate genera) practitioner type of courses and 
qualifications can be given, this group of medical graduates would be greatly benefited. Not 
only are they benefited but also the public who can get the services of welt qualified general 
practitioners. 

The problem that the postgraduate students of the third category face is one of real and 
practical difficulty. The entire medical course extends over six to seven years during which 
time the parents have to struggle to support these students. Tlicy cannot get financial assis- 
tance as they are not academically brilliant. Education in any other field would have gained 
them an appointment or made it possible for them to realise a fairly comfortable living, while 
In the medical field, they would be just then contemplating postgraduate studies. It is at this 
age that most of the students contemplate marriage, and take on more responsibility for the 
support of the family. Thus, the medical graduate is faced with the alternative of getting 
married or taking up postgraduate studies. 

Often in most of the universities and institutions there is no provision for financial 
assistance for the average student. If the situation is to improve, adequate financial support 
will have to be given to this group of postgraduate students. Aforcover, it must be remembered 
that for adequate postgraduate training each candidate will have to take full-time responsibility 
for patient care. Merely being a postgraduate student will not give adequate experience and 
responsibility in handling the patients in iheir spccfalUfes. Such a situation demands adequate 
remuneration for the postgraduate student. 

There is yet another problem the young medical graduate faces when he is contempla- 
ting his future. He knowx he is not a btilltani student. He bad failed once or twice in one 
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or two subjects, and had lost six months to one year in the undergraduate course. He wants to 
get married and settle down, yet he is prepared to struggle for a few more years to better 
his prospects.- So he tries to acquire a postgraduate degree which he can get easily and ia 
the shortest time possible. He is not interested in a good training as much as a degree 
which can ensure a better appointment. The young medical graduate of today is confused 
and worried as to what he should do. 

The majority -of medical graduates who are suitable for general practice and without 
the ability for higher studies and specialisation find that there is no provision for postgraduate 
work in their field of choice. Nor have they any opportunity to get financial support to work 
in various -fields in order to familiarise themselves with the W’ork that general practice 
involves. Even if they decide to take postgraduate course in some field, they find no uniformity 
in the course or training. And even after getting such a degree they turn back to general 
practice, for which they are in no way better prepared. 

It IS therefore necessary to reorient the postgraduate training of our students. The 
following points may be considered: 

1. Adequate remuneration for the postgraduate students to work full lime in departments 
of their specialisation. 

2. Organisation of postgraduate general practitioners’ courses covering two or three 
years; conferring of diplomas or degrees. Thus, it will be possible to give more opportunities 
to the academically brilliant students and to bringabout a belterstaodard of general practice 
for the care of the sick. 

3. Uniformity in the postgraduate qualification end training. 
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Dr. R. Ybwan^than 
Paul Chest Institute, Delhi 

<£<^0 be a well-favoured man is the gift of fortune, but to write and read comes by 
nature," so wrote Shakespeare, Arc we justified in adding “to teach comes by nature" ? 
If the capacity to teach is essentially a natural phenomenon, dependent on genetic configuration 
of DNA and RNA, there will be no need to consider the subject “postgraduate teacher" at 
all from any angle. It is because certain qualities and requirements are measurable by virtue 
of their being acquired that the subject has been included for consideration, I am, hosvever, 
convinced that expressions like “gifted Icachcr” and *‘bom teacher" are not wholly unjustifiable. 
There arc certain undcfinable qualities incapable of being assessed by any kind of known yard- 
sticks, which characterise an ideal teacher, and which makes him, partly at least, a product 
of nature. 

Is the postgraduate teacher different from the undergraduate teacher or from the school 
teacher in any way? Teachers of all categories attempt to expand the horizon of knowledge, 
in other words, reduce the quantum of ignorance of the pupils they profess to teach. Hence, 
the objective of every teacher is the same, be he a primary school teacher or a university 
professor. The two fundamental differences, how'ever, arc the subject he is teaching and the 
students he is dealing with. The mode of transference of knowledge from the teacher to the 
taught docs not materially differ excepting for the fact that the postgraduate student, being 
adult, will not tolerate being treated as a juvenile. The postgraduate teacher has to help the 
students to discover themselves in the world of knowledge. His position is complicated in 
that he should sec (hat his authoritative position is acknowledged and recognised, and at the 
same time he has to treat his students as persons with integrity and freedom of choice. The 
good teacher's greatest responsibilities and greatest skill lie not so much in his love for the 
subject nor in the clarity of his exposition, but in his ability to overcome resistance on the part 
of the students. Resistance to listen and to learn is present in every ‘school-going child to 
varying degrees depending on the degree of parental imposition of totems and taboos during 
infancy and childhood. The knack of overcoming resistance and establishing an undisturbed 
and unobstructed channel of communication with the student are qualities which teachers of 
all categories should possess. Since a good secondary school teacher has learnt such qualities 
the hard way, the postgraduate teacher can perhaps benefit by having sessions with a school 
teacher in the art of overcoming the resistance of the student. Since such a suggestion' is likely 
to bring about resistance from the postgraduate teacher who will naturally resent any kind of 
commerce with a school teacher, a more acceptable proposition will be to prescribe a short- 
term orientation course in a teachers’ college for all prospective teachers of medical science. 
This will do both the undergraduate and postgraduate medical teachers a world of good. 
Such teaching will prevent teachers talking through the hat and talking over the heads of 



22 WKTORAOt/ATE MEIMCAt, fOLfCATfON 

miserable and pitiable 5tudenti«ho find ta their dismay the boundaries of their ignorance 
rather than their knowledge expanding every day. 

It is because the training of medical teachers m the art and science of teaching has been 
completely neglected so far that I haw introduced the problem in this lopsided manner. 

Having started in an unorthodox manner, 1 shall continue in a heterodox way and say 
something about “words," as they art the most important tools wc use in lectures, in 
conferences, in discussions and even in ward rounds. Whether it is on the pulpit or the platform, 
whether it is at the bedside or in the postmortem room, whether it is in the clinical or in the 
laboratory demonstration, the teachers’ knowledge, comprehension and understanding can 
be communicated to the students only through words. The degree to and exactness with which 
it is done will measure the effectiveness of a teacher. In this process, words are the essence. 
“They can result in understanding or misunderstanding, they can arouse antagonism or 
fo-operation, discouragement or enthusiasm, apathy or activity; they can lead to retrogression 
or progress." 

Closely connected with the right use of words t$ the controversy about lectures versus clinics 
and demonstrations. Whether a lecture or a demonstration you cannot do without words, since 
they ore the only medium of communication between the teacher and the student, either for 
transmitting his knowledge during lectures, or interpretation during clinics, or observations 
during demonstrations. What words to use, when to use them, and how to use them, arc 
matters w'hich has-e received the /east consideration in the training of a medical teacher. The 
effective power of the voke cannot be equalled by any instrument. Through the spoken 
word the factual matter gains vividness and thus an interpretation commands responsive 
attention. 
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forty books is scholarship ! 

The organisation of a good lecture consists in the preparation of proper outline, use 
of ancillary aids, such as the blackboard and lantern slides, and the timing. 

The most neglected aspect of medical lectures is delivery. For successful delivery there 
should be proper concentration and smooth, uncomplicated labour. Since the voice is the tool, 
it requires proper cultivation. It js needless to point out that mannerisms like putting the 
hand in front of the mouth while speaking, looking down at an imaginary listener under the 
desk instead of looking straight into the eye of the audience, or walking back and forth and side 
to side like a caged lion should be avoided. 

The art of teaching Is a technique just as cooking is a technique and an art. Both are 
also sciences, in that both are to be systematised and organised. It can easily be learnt by 
experience and observation. 

I have dealt with the subject of lecture at some length because lam of the view that 
learning the art of lecturing and other aspects of t^ching should be insisted upon before a 
medical man or woman is appointed as a teacher. Special training should be provided for. 
In some of the European countries the title of professor is conferred only if the candidate 
passes a practical examination in lecturing. 

Let me now pass on to the more orthodox aspects of the subject, the postgraduate teacher. 

The qualities which a postgraduate medical teacher should possess will depend on 
what he is expected to do. In other words, we must know what are the objectives of post- 
graduate education. Concerning higher education in general, there are two points of view found 
in all critiques of teaching. One regards teaching as .stuffing or translocation of factual matter, 
from the stuffer, the te.tcher, to the stuffed, the student. “The other view is the ‘make 
them think’ or voltaic pile interpretation which regards teaching as applying suitable chemical 
to the inactive zinc and copper component of the student so that he may become a producer 
of current or fountain of new knowledge. The postgraduate teacher will have to utilise both 
courses, so that the student is not only provided with the material but is also enabled to 
catalyse bis process of assimilation, discrimination,- rejection, elaboratiorj, and ultimate synthesis. 
The raw material given to him by the teacher is not only stored but transformed to form an 
integral part of hts make-up.” 

The University Education Commission has summarised the aims and objects of university 
teaching as follows: 

1. Transmission of the intellectual and ethical heritage of humanity to the young. 

2. Enrichment of this heritage and extension of the boundaries of knowledge. 

3. Development of personality. 

These are noble objects but hardly understood, and rarely followed. All the same, they 
constitute the teacher’s testament of faith, noble ideals worth striving for. 

Are these objectives relevant to the postgraduate mediKil teacher? I should say, yes. 

The aim of medical education, in general, and postgraduate education, in particular, is not only 
to stuff the student with avaihable medical knowledge but also to promote the development of 
the student’s personality by stimulating in him the spirit of enquiry and criticism so that his 
mind c-in acquire the habit of exercising ind^endent and unbiassed judgement. 
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Tlje only way by which a teacher can impress the student to creative activity and 
independent judgement is by being himself engaged in scientific pursuits. He must contribute 
to the expanding boriaon of medical knowtedge. Research should not merely be a casual 
activity of the teacher. It must constitute the essential part of his fanctioa and may be 
neglected only at the peril of intellectual stagnation. There is no conflict between teaching 
and research, each is complementary to the other. Research keeps a subject alive. The 
teacher should not only be working on the frontiers, where new ideas are formulated and new 
discoveries are made, but also share the exciting adventure of exploring new horizons. Advanced 
instructions cannot be separated from the active pursuit of knowledge. The indWiduul viho 
assumes responsibility to train postgraduates should at once be a teacher and a productive 
scholar. 

Scholarship, research and teaching ability are the criteria on which the suitability of a 
candidate for the post of postgraduate teacher should be assessed. 

The teachers in medicine and in other disciplines of the university are •ordinarily 
categorised into professors, readers, and lecturers a«:ording to their seniority, scholarship, 
standing, and cxpetience. The postgraduate professor should have sound scholarship, research 
experience and teaching ability of a high order. He should have participated in the training 
programme of postgraduates for a number of years. He should have acquired a reputation for 
scholarship and research. He should not merely be a specialist but should have wide interests 
and broad outlook. He should inspire and stimulate his colleagues to scientific activity. In 
short, be should be a model for others to emulate. 

A Reader must be a man of learning and research and should have laid the foundation 
of sound scholarship. 

The Lecturer should have a brilliant academic record. He should have done some 
teaching and should evince keenness and aptitude for research. 

In laying down the above requirements for postgraduate teachers, I am, it may be 
pointed out, like Oliver Twist, asking for more and opening my mouth too wide. But can one 
deny that such high standards for postgraduate teachers are necessary for the training of 
future teachers and specialists in the country? 

MODE OF SELECTION 

How are we to select the teachers? What yardsticks should we use and in what manner 
and by whom should those yardsticks be used? 

The Indian Medical Council, the Universities, and more recently the Mudaliar 
Committee, have spelt out .the lequjiementsfor various categories of teachers in medical colleges. 
But for some minor differences, the qualifications prescribed are more or less the same. The 
scholarship of the candidate is determined by the postgraduate qualification and the academic 
career. Research experience is gauged by the number of original papers published. Years of 
service as a teacher will no doubt give the information about his teaching experience. 

Selections are normally made by the Public Service Commissions or Selection Com- 
mittees of the Universities who are expected to be, and in many cases are, impartial tribunals 
assessing candidates with discrimination and |od|ement In all cases, interviews are insisted 
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upon. Properly conducted, the interview will constitute an indispensable adjunct to the 
difficult process of assessment. Ordinarily, the candidates live up to the specifications 
mentioned in their, applications.. In tbe majority of cases, the academic career, length of 
leaching experience, postgraduate degrees, qualifications, and original publications will provide 
adequate evidence regarding his suitability for tbe post. An intelligently conducted interview 
will sometimes facilitate the screening out of those who are not what they seem on paper. 

There is a trend today for the Service Commissions to lean heavily on expert advisers 
who, more often than not, conduct a sUflf viva voce examination asking sometimes 
irrelevant questions, the answers to which, by no stretch of imagination, will reveal the real 
merit and suitability of the candidate for the teaching post for which he is being interviewed. 
I have often seen experts meticulously marking each answer given by the candidate. Since 
performance at the interview often consliloles the sole criterion for selection, some of the best 
candidates occasionally get rejected and those of average ability get selected by virtue of their 
having answered all the questions and having thereby got the highest marks from tbe over- 
conscientious expert adviser to the Commission. 

Interviews ought to be used not so much to assess the candidates’ scholarship as to 
give opportunity to them to exhibit the qualities required of a teacher and which arc not 
capable of objective measurement by available yardsticks, such as degrees and publications. For 
example, one such quality is the power of expression and cogent argument. A general question 
can be so framed that the candidate will have to give his answer in the form of a speech for 
four or five minutes. Thus many other general qualities required of a teacher can be assessed 
in a properly conducted interview. 

Considering the many odd circumstances which we have to face, it is extremely difficult 
to secure an objective and impartial assessment of a candidate for a teaching post. This is not 
my view alone. It is the view of most educationists throughout the world. 

By and large, sve can succeed in making proper selections provided extraneous considerations 
do not reverse the results of selection. 

Jf the objectives of postgraduate medical education are to be fulfilled, the greatest care 
should be given to the training and selection of those who arc to shoulder the heavy responsi- 
bility of carrying out the training programme. The teacher, not the material facilities, 
constitutes the keystone in the arch of the temple of higher learning. 
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example, one such quality is the power of expression and cogent argument. A general question 
can be so framed that the candidate will have to give his answer in the form of a speech for 
four or five minutes. Thus many other general qualities required of a teacher can be assessed 
in a properly conducted Interview. 

Considering the many odd circumstances which we have to face, it is extremely difficult 
to secure an objective and impartial assessment of a candidate for a teaching post. This is not 
my view alone. It is the view of most educationists throughout the world. 

By and large, we can succeed in making proper selections provided extraneous considerations 
do not reverse the results of selection. 

If the objectives of postgraduate medical education are to be fulfilled, the greatest care 
should be given to the training and selection of those who are to shoulder the heavy responsi- 
bility of carrying out the training programme. The teacher, not the material facilities, 
constitutes the keystone in the arch of the temple of higher learning. 
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of ihc problem. The plan assumes that the postgraduate student should have ao enquiring 
mind, that he should able to assess and reject, if necessary, the seemingly established 
thoughts on current problems and be prepared not to tread the time-ridden, beaten tracks. 
The basic idea is, therefore, to inculcate in the nund of the trainee that the last word has 
ncs'crbcen said about any medical knowledge, that what passes for knowledge is often based on 
slippery foundations. It is expected that out of this band of numerous budding research 
workers on the threshold of their postgraduate careers will emerge at least a few who will accept 
this kind of work as their life-long avocation and thereby enrich the rwearch potential In the 
country. 

ADVANTAGES 

If the students and trainees arc considered as the backbone of a postgraduate department, 
the advantages and benefits of research-orientated training programme are very obvious. In 
the first place, they bring to the department an atmosphere of learning, of serious study 
and of a spirit of enquiry without which an academic department cannot flourish. Such an 
atmosphere is conducive to the best interests of both the teacher and the student. If a teacher 
should act not only as the guide of the student but also as his philosopher and friend, opportu- 
nities to know the student well and to be familiar with his problems naturally constitute an 
important part of this problem. 

The benefits of the research-orientated study programme to a student are immense and 
many-sided. Instead of merely attempting to learn the facts as they are, it gives him an 
opportunity to contribute something new, however meagre that may be. It makes him 
familiar with the methods of studying existing literature on the subjects and enables him to 
summarise such literature and make use of it in the context of his own programme. Instead 
of merely reading the usual text-books, the student has ibe opporiuniiy of rummaging over a 
vast field of world literature on the subject of his choice, thus enabling him to discover for 
himself the thoughts of other people on the problem. Most of all, (his method of study 
takes the student off the beaten path, makes him think, increases and Improves his faculties 
of imagination and reasoning. In short, it makes him a belter equipped man. 

DISADVANTAGES 

Many views and opinions have been expressed against the research-orientated study prog- 
ramme. Thus it has been said that the method is unconventional, time-consuming, unproduc- 
tive and, therefore, unprofitable for the average student. Many students, it is emphasised, 
spend their time in copying work that has already been done. What goes for research, 
therefore, is recapitulation of existing knowledge in a different garb and the student often 
acts as a second-rate copy writer rather than as an original thinker or worker. Further, 
in the prosecution of this kind of second-rate work, much time is needlessly lost, which 
could be utilised profitably in learning the art and science of his speciality. In many 
universities, thesis work takes precedence over adequate training programme and as a trainee 
the student is no better at the end of the stipulated training period thanhe was at the beginning. 
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'pHE importance of research work as an essential part of postgraduate medical education 
has been emphasised on many platforms and on numerous occasions. Medical research 
is developing at an ever-widening pace on many frontiers. There have been more advances in 
medical knowledge in the last 25 years than probably in all the preceding years since the days 
of Hippocrates in Greece and Sushruta in India. Many of these discoveries have been made 

by young men in the formative years of their medical education and some even in their under- 
graduate days— witness, for example, the discovery of pancreatic islets by Langherhans and 
insulin by Best. Frossman was a young postgraduate when he thought of the idea of 
introducing catheters in the heart, and Hunter, the Australian anatomist, described the benefits 
of sympathectomy while still In his twenties. Many more examples may be cited but it is 
enough to say that the young mind— eager to strike out new paths and ever receptive to n®'*' 
ideas and thoughts— is the proper field in which the benefits of research should be firmly planted. 

Unfortunately, we in India, until recently, bad failed completely In understanding and 
accepting the value of research work in postgraduate medical {education. We were content to 
imbibe ideas from abroad and did not produce any which we could call our own. The 
bureaucratic system of medical administration in this country, in addition, left little scope and 
fewer opportunities to do research or any original work. 

In many Indian universities today, one of the prerequisites to be eligible for the higher 
postgraduate examination is the preparation of a thesis embodying research or investigative 
work of some kind. However, the standards required or expected vary markedly from one 
university to another. Few of the universities require the candidate to do the work himself 
an to show that the work has in some way “advanced the frontier of medical knowledge.” 

ther universities would accept what they call a dissertation-meaning thereby collection of 
views and opinions of others embellished perhaps by a few notes or data which again are 
Obtained from others. It seems that there has not been any revaluation of this problem and 
the advantages and disadvantages of the process have not been deliberated at length. 

OBJECTIVES 

What art the objective, of thi. pla„ „r „„„ j by 

a postgraduate. tudent fo, j 

that every student ivould be able to contribute a vastly superior fund of knowledge to his 
su ject. e aim rat er is that he should show evidence of his activity to grapple with a 
pari.cular problem m a systematised way, thereby contributing some thought in the elucidation 
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'J’HE two terms — medical college hospital and postgraduate medical education — deserve some 
explanation. By medical college hospital or a teaching hospital or university hospital is 
meant a hospital attached to a medical college with bed strength in appropriate proportion to 
the yearly intake of students and which has an out-patient service, general and speciality 
services, up-to-date medical reference library, a sound medical record system, a reasonably high 
autopsy rate and other ancillary services. It means a hospital where emphasis is on teaching. 

Postgraduate medical education is only an extension of the undergraduate education, 
the terms undergraduate and postgraduate being used only as a matter of convenience, the 
former indicating education leading up to qualifying examination and (he tatter to specialisation 
examioatiOQ. The diSerence is in the de^ee of education and not in the kind. 

Since Independence the Government of India have launched on a comprehensive health-care 
programme for the people. Any country launching upon such a programme has to pay adequate 
attention to the training of general doctors as well as to the training of specialists. 

Two expert committees (Dbore and Mudaliar Committees) have closely studied the health 
and training programmes, and their findings reveal the gross inadequacies. 

The role of a medical college hospital In post^aduatc studies in the major subjects, 
such as medicine, surgery, obstetrics and gynaecology and their specialities, is undeni- 
able. It is enough to say that specialised training in clinical subjects has necessarily to be 
imparted by allowing the aspiring postgraduate students to assume progressively increasing 
responsibility for professional care of (he patients. This is achieved by appointing them as 
Resident Medical OfEcers. While holding (he appointments of House Surgeon or House' 
Physician, the postgraduate' student examines the patients attending the hospital Srst as 
out-patients; be then arrives at a diagnosis after clinical examination as we]] as by use of 
iaboraiocsr or X-esy iai'estigsticBS aad clraiks ejut a plaa Uealsaest nifrrtrir is stipcei’tsed by bk 
chief. In regard to patients requiring hospitalisation, he has to record their detailed histories. 

He arranges for laboratory and X-ray and other types of procedures. He is also concerned 
with the planning of treatment under the guidance of his seniors and is also responsible for 
execution of the regime planned. This gives him ample opportunity to study the progress of the 
patient at close quarters. Then he takes rounds with bis seniors in wards and discusses with them 
various aspects of diagnosis and progress of the patient both to his knowledge and training. He 
attends clinical and teaching sessions, and, on occasions, is asked to teach the undergraduate 
students on the ward service. He has the further advantage of actively organising and participating 
in departmenta] seminars, clinical conferences, and conferences on mortality. He also attends 
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WHAT SHOULD BS DONE 

What then are we to decide about this kind of study programme in the context of 
national needs? We have to bear two things in mind. First, the country needs a large 
number of specialists, well trained in postgraduate work in as short a period as possible. 
Alacrity should, therefore, be the keynote of our training programme. Emphasis should be 
placed on acquiring the essential knowledge, learning the important techniques and developing 
judgement, confidence and independence in the performance of the allotted work. 

At the same time, one need not be blind to developing the inquiring incentives in 
the minds of our young specialists. It is essential that while we arc imparting practical 
knowledge to our young postgraduates, we should also try and stimulate the impetus to 
prosecute original work which lies dormant in the minds of most aspiring doctors. However, 
the subject of research study must be chosen with good deal of care. It should take up specific, 
well-defined problems. It should be capable of solution in one way or another within the 
limitations of the facilities available at a particular institute. It should not involve wastage 
of time at the disposal of the postgraduate and certainly it should not be done at the expense 
ofhis overall training programme. It should be carefully supervised at every, stage. .The 
temptation to take up side issues, not relevant to the problem under study, should be scru- 
pulously avoided. 


SUMMARY AND CONCLUSION 

Therefore, it appears to me that although there are many arguments against introducing 
or retaining a programme of research study in the postgraduate training period," the balance 
of evidence seems to be in favour of such a research-orientated programme. The life of a post- 
graduate student on a given programme becomes more interesting and more enjoyable. A good 
student will find it a rewarding endeavour. His future progress to academic hierarchy will also 
be built on surer ground and many a successful research worker will look back on this formative 
period of his work with affectionate remembrance. Here, he would say, was time" well spent 
in learning the methodology and techniques of research. 

However, this kind of research activity of a neophyte must be supervised and it must form 
an important part of his overall training programme as a specialist. It must not be the basic 
essentials of his subject, nor in his mastering of the practical aspects of his speciality. 

The research-orientated study programme is, therefore, intended to make the postgraduate 
student a man, not merely a technician or a craftsman. ' ; ■ 
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pyelograms, splenograms, cerebral angiograms, arteriograms, lymphangiogratns, ' etc.). The 
third study of anatomy in the teaching hospital is the surgical clinic and operation theatre. 
One lecturer in anatomy regularly attends the snrgical out-patient department and examines 
cases from the point of view of altered anatomy. For example, a detailed study of a case 
of hernia with the background of the anatomy of the inguinal canal, or of cancer of tongue 
or breast from the point of view of lymphatic spread is very educative for applied anatomy. , 

PHYSIOLOGY AND BIOCHEMISTRY 

There is no place like the teaching hospital for postgraduate study of these two disciplines. 
The study of physiology and biochemistry bsis so far been restricted to the depart- 
mental laboratories and animal work. The study of these subjects is not complete unless 
the knowledge gained is tested or applied to the conditions present in the human body. 
Cases of neurological, respiratory, cardiovascular, alimentary or endocrine dysfunction are 
studied by postgraduate students for the understanding of altered physiology. Postgraduate 
students of physiology regularly attend clinical sessions in the wards of the teaching hospital. 
They examine cases of neurological, cardiovascular and other ailments and determine the 
lesions and deliaeate the adected from the unaffected parts of the system. This gives them 
an insight into, and an opportunity for, testing or applying their knowledge towards diagnosis 
of clinical conditions existing in the patient at the teaching hospitals. Electro-encephalographic 
and electro«cardiograpbic tracing are of great importance for the study of neurophysiology and 
cardiovascular physiology, respectively. Respiratory physiology can be best studied in close 
collaboration with the department of anaesthesia as also chest surgery. The knowledge 
of cardiovascular physiology can be very effectively furthered by collaboration with a 
cardiovascular surgeon. Likewise the pre- and post-operative studies yield better results in 
the cardiovascular surgery department. Studies in electrolyte balance and Suid balance are 
best made when persons suffering from burns or from severe dehydration in clinical wards are 
being investigated and treated. Services of pre-department of endocrmology could be very 
usefully harnessed to further the knowledge about physiology of the endocrine glands. 

PHARMACOLOGY 

This is what we do in the pharmacology department in our college: 

Basic subjects in medicine are taught in medical colleges in relation to clinical 
subjects. This is especially done in the subject of pharmacology. The postgraduates we 
train in pharmacology arc what ^we term medical pharmacologists, i.e. pharmacologists 
oriented to medicine, that is, a medical roan oriented to pharmacology. These teachers will 
also orient undergraduate students to the pharmacological basis of medicine, and so a close 
relation between the clinician and the pharmacologist becomes very necessary. Postgraduate 
students in pharmacology have to know what is being done with the use of drugs in wards, 
and in this field the hospital services and cltnidans can contribute quite significantly. 
Association of the department of pharmacology with a medical unit and three to four hours per 
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formal lecturers arranged by the educational institations or the university and undertakes research 
and investigative work under direct supervision of his chief. All these activities give the resident 
medical staff an excellent opportunity to obtain speciality training under expert supervision 
and guidance. In due course, he studies for his speciality examination and after passing it 
becomes a specialist. This type of training is the only way to train postgraduate students in 
clinical subjects. 

Now let us consider the role of a teaching hospital in postgraduate education in basic 
sciences, such as anatomy, physiology, biochemistry and pharmacology. 

ANATOMY 

A student of anatomy has so far not moved out of the confines of the dissection ball, 
the micro-anatomy and embryology laboratory, and the museum. The chief mode of his 
education is (n) the dissection of the embalmed, hardened human cadaver, (h) the study of 
the macerated dried bones, (c) the study of dissected preserved parts, and (d) the study of 
the various transverse or oblique sections of the human body. I suggested a deviation from 
this method by entering into the realm of the teaching hospital departments, so far considered 
the monopoly of the clinicians. I assigned a student of anatomy to assist the Resident 
Pathologist at autopsy work. The object of this arrangement was to enable an anatomist 
to handle inteinal organs and study their relations in as fresh a state as possible. His reactions 
are reproduced below: 

“When an autopsy room forms a.part of a teaching institution, it gives us a mine of 
information. 

“Apart from the overwhelming advantages of number and variety, as against the 
crippling scarcity of cadavers for anatomical dissection, the bodies for autopsy lend themselves 
to the study of anatomy at ad ages and in both sexes and in as life-like a condition as possible. 
The tissues appear fresh to the touch, and true in colour to the sight. The organs are soft, 
pliable and easily displaceable; the serous membranes are shining and show the normal 
anatomical relations; the adipose tissue and the muscles appear most natural. The universality 
of vascular supply is only evident here. 

“These features are lost to a great • measure in a formalin-hardened, embalmed 
cadaver, many parts of which are invariably decomposed by the time the student dissects 
it. An autopsy body is like a text-book, ever available and ready to be read at any time. 
A formalin-hardened cadaver, on the other band, is like a rare reference book to be made the 
most of as and when available.” 


RADIOLOGY 

Utilisation of radiology department was the assignment of another lecturer. He visited the 
department regularly and learnt a considerable amount of radiological anatomy and coifected a 
valuable series of X-ray plates which are such a great help in studying the structure of organs, 
distribution of vascular supply and the anastomosis at various places (slides-hepatograms, 
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•^HERE is a considerable difference of opinion regarding tbc duration of the training pro- 
gramme for the postgraduate courses in Meoicinc. 1 may say at the outset that, whatever the 
duration of the programme, one factor of great importance is “bow intensive and well-supervised 
the training programme is.” I am inclined to think that in many of the colleges, the training 
programmes for postgraduates are neither intensive nor of adequate duration. In some institu- 
tions short courses of intensive training are being given but for tbc rest of ibe period of training 
the student is left to his own initiative. Undoubtedly, many of them work bard but they are 
often, for a major portion of the training period, without close supervision and guidance and 
without any responsibility as regards patients' care. etc. 

Generally speaking, both for the clinical as well as the non-clinical subjects Ibe prescribed 
period of training before a candidate can appear for MD/M5 examination is as follows: 


(a) One year of coropulsot-y rotating house job which cannot be really regarded as post- 
graduate training as it is in fact a portion of the undergraduate course. 

(b) One year of house job after full registration, 

(c) Two years of active training as a postgraduate student. 


In this period of two years, the student has to write a thesis or a dissertation which takes a 
considerable time for its completion in certain universities though in certain others the disserta- 
tion is of a type which may not be very time-consuming, This means that actually the student 
devotes himself as a whole-time trainee for a period of about one year or a year and a half only, 
because for the first six months he is engaged in working for his thesis and getting it properly 
compiled. It is thus obvious that we cannot regard this training period as really adequate. 

The period of training depends upon what our ‘ultimate objective is. Are we producing full- 
fledged specialists and teachers and scicnlisis at the end of their training period, that is to say, 
when they pass the MD/MS examination, or are we piodacing at this MD/MS level those who 
have acquired an adequate academic and scientific background and a certain degree of practical 
experience to enable them to progress further after passing the examination, by acquiring practi- 
cal training in a clinical discipline, or a speciality at later stages. It is obvious that under the 
present set-up in this country we are not aiming at producing the first category. The USA 
Speciality Boards are aiming at that, for they prescribe an adequate period of training in general 
disciplines and then in the speciality coocemed before a candidate is allowed to fake his exami- 
nation in any speciality. The total period is seldom less than four years and in many spcdali 
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week spent by the pharmacologists in the wards can lead to more rational thinking, learning 
and teaching both on the part of pharmacologists and clinicians. Such an arrangement 
operating for the last two years at oUr institution has proved very instructive. 

A natural outcome of such an assodation has been the establishment of the Clinical 
Pharmacology Unit at the Seth G. S. Medical College. 

In conclusion, I would say that close collaboration among the prcclinlcal, the paraclmicil 
and clinical departments is of utmost importance for the furtherance of the knowledge of 
our teachers and for proper guidance to the postgraduate students. The teaching hospital 
thus, plays a very vital role in postgraduate education in all disciplines. 
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paid more than they could afford for the andergraduate education of their sons and 
daughters. 

This question is also bound up with the major question of whether we are going to allow 
MD and MS degrees only in the main disciplines^ such as Medicine and Surgery. Most teachers 
in general disciplines think that a candidate must do MD or MS in a general discipline first 
before he goes in for any speciality. The specialists, on the other band, arc of the opinion 
that such a step will discourage a student from coining into specialities because the time taken 
for such specialisation will be very long and that indtrectiy it will preclude the postgraduates, 
especially the brilliant students, from taking up such specialities. We have to admit that there 
is a good deal of weight in this argument. However, if the period of training is increased by 
one year as proposed above, we may be able to solve amicably the question of MD and MS 
degrees in such specialities, for in that case we may prescribe, according to the needs of any 
particular speciality, a certain period of training in the general disciplines during the course of 
four years for MD/MS in that speciality. 

I have not said anything about diplomas in various specialities. I think most people agree 
that, except for a few specialities like Psychiatry and Radiology, one year's course is enough to 
pass the examinations in these diplomas. 

^felhods <if Assessment, Most Universities require that MD and MS candidates must 
write B thesis which has to be accepted by the examiners before a candidate becomes eligible 
to take an MD or MS examination. I think this practice should be kept up as, at any rate, 
it introduces the young student at the postgraduate level to the methodology of research. 
He cannot get this opportunity until many years later in his career. However, if the intention 
is what I have stated above, then it is essential that the subjects cho.<;cn for the thesis should 
be such for which a proper methodology of research is to be pursued and the student is 
initiated into the laboratory work as well as intensive reeding in the library for purposes of 
a broad-based study of the subj’ect and getting references, etc. If the the<res that are produced 
are of a lower standard and are mainly disseralioos involving no real research, the object is 
defeated, as the young student at ibis stage of bis career is then likely to conclude that what 
he is doing is real research and thus may form a wrong notion about what research should be. 
He roust be guided actively and supervised closely by his guides who should not have too 
many students under them writing theses on varied subjects, because no teacher or research 
worker can claim that be can give guidance to a large number of students on a vast variety of 
subjects effectively. 

There should be day-to-day assessment of the students especially if they have been 
assigned a responsible task as regards patients’ care. In addition, their aptitude for research — 
especially for laboratory work — their progress, their efforts to leam from all possible sources 
such as their teachers, associated specialities and the library, especially as regards current 
advances, their attitude towards patients, etc. must all be evaluated. As our aim is to produce 
teachers, the student must be given some practice in undergraduate teaching and bis capabiirt* 
as a teacher should be assessed. Such teaching in early stages should be done under th- 
guidance of a senior teacher. This-day-to-day assessment may not form a direct part of th. 
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ties it is more than four years, afier the first year of internship which corresponds to our 
rotating house job. In England the periods prescribed for MRCP and FRCS examinations are 
shorter because their aim corresponds to what I have put down above as the second type of 
objective of such training, though I must say that in the long run most of those who pass these 
examinations come up to the same standard of specialisation as those getting training under the 
American system, as after passing the MRCP or FRCS examinations they undergo further 
apprenticeship in the practical aspects of Medidnc or Surgery or in any of the specialities of 
these disciplines. In the U.K. suitable facilities for such training are being provided and adequate 
training and experience after obtaining the postgraduate qualification is an essential prerequi- 
site for acquiring the status of a specialist Both systems are producing good specialists, good 
teachers and first-rate scientists and any of the two systems can be adopted. However, even if 
we keep our objective the same as what it is at present, we have to give serious consideration 
to the following points: 


(i) Is the duration of training adequate? 

(ii) Is the training that we are giving intensive enough? 


The second question does not come under the purview of the subject under discussion. As 
regards the first question, 1 think most of you will agree with me that at present the training 
period 18 certainly not adequate to fulfil the tequiremeots if we intend to produce full-fledged 
specialists. Even if we want to produce only those who may after obtaining the MD/MS 
egree try to become specialists after getting further training as Registrars, etc., this period 
seems to be meagre even for that purpose espectally as almost one year out of it is spent in 
L'lr? “ S'!,'*', '/““'iooists often state that after all if the Royal Colleges in the U.K.- 
natLl^l, f candidates to be eligible for taking these esaml- 

XrAl a n sradnation nnd full registration, as 
hat ” th "u .“d Ir ’a ^ - 'onger petind. They forge, 

en, s L fte , r'°®f “ P"''0«M>oa for the MRCP and FRCS eaaminations do not 

Z Sv need a'sh ° “ °f .ko requirements for those examinations and 
™o.idad / . r I '”8'“' '» examinations. Moreover, they have 

provided adequate facilities for traininc after 111 #, nev, j .ianuus. iviuicovci, i .i 

Such opportunities are not available in all pla^r.h " ; 

will agree that the period of training Jfte MD and Ms” d”"'' ' 'il''”'' "’'h'i, ne 

year, that is, it should be four yea,, after full re.ismf ■ .ncreased by one 

in addition to the compulsory rotating hn^'T 

proposition looks very sound, there are difficulties in tlf' **“*""'• academically ' 

ties arc; ™ in the way of its fulfilment. These difficul- 


(1 1 All Universities should be will.ng u adopt the sv.,.„ 

(2) There shonid be more money for scholarshro. r , , .a 

State Governments must pay all ihe excensr* a Central a 

financial burden on the parents of the ea should not throw this addition^ 

the candidates. They have in nearly all cases 
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Paper Jll 
Paper IV 

4. E.N.T. 

Paper I 
Paper II 
Paper III 
Paper IV 

5. Anatomy 

Paper I 
Paper 11 
Paper III 
Paper IV 


General Ophthalmolo^ incltidiog Ophthalmic Surgery 
Other clinical disciplines as applied to Ophthalmology 

Basic Sciences ss applied to Otorhinolaryngology 
Otorhinolaryngology 

Otorhinolaryngology , 

Genera] Surgery and other clinical disciplines related to Otorhinolaryngology 

Allied subjects related to Anatomy i 

Anatomy 

Anatomy 

Applied aspects of Anatomy 


APPENDIX 11 


Re$ulationsfi}r the Degree of Doctor of Philosophy (Ph.D.) of the A.I.I.M.S. 

1. This Degree shall be given in the subjects of (1) Anatomy (2) Physiology (3) 
Biochemistry (4) Pharmacology (5) Pathology (6) Microbiology which wiU include Parasito- 
logy as well (7) Entomology (S) Experimental Medicine and (9) Biophysics. 

2. Every candidate for the Degree of Ph.D. in a particular subject must have obtained 
the degree of M.Sc., M.D., or M.S. in any one of the above subjects or in any clinical subject 
including Preventive & Social Medicine of this institute or of any other University recognised 
by this institute and must spend not less than two full years as a wboletime research worker 
in the respective department of this Institote after registering for the degree. 

If necessary the candidate may be asked daring cnroImeDt period by the supervisors 
to go for short periods to other centres or field areas where material on special investigations 
for the completion of bis thesis may be available. 

Some extra research work a: some other centre in connection with the project, at 
the candidate’s discretion, in addition to two years stay of the candidate in the Institute will 
be permissible if the supervisor approves of it, 

3. The candidates can enrol themselves for this degree before 15th July or 15th January 

but the period of 2 years work will be reckoned only with the date of regiwrclion whtch^shalt 
be either 15th July or 15th January, ^ , 

4. The work done for the Dergee of Pb.D. shall be under a recognised teacher of 
the Institute who will be known as the Chief Supervisor. An Additional Supervisor shall 
be nominated for each candidate for providing help and guidance. The Additional Supervisor 
shall act as the Chief Supervisor in the absence of the Chief Supervisor. Before the candidate 
is allowed to take bis final examination, he shall present a certificate signed by the two 
supervisors certifying that the work was done by the candidate himself. In the case of 
research project in which contributions have been made by others, the candidate must state 
clearly in the thesis the contribution made by him and those made by others. 
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6. Obstetrics and Gynaecology 

Paper I : Basic Sciences as applied/ielated to Obstetrics and Gynaecology 
Paper II : Obstetrics 
Paper III : Gynaecology 

Paper IV Other clinical disciplines as lelated/applied to Obstetrics and Gynaecology 

7. Physiology 

Paper I : Allied subjects related to Physiology 

Paper II : Physiology 

Paper III : Physiology 

Paper IV : Applied aspects of Physiology 

8. Pathology 

Paper I ; Allied subjects related to Pathology 
Paper ' II : General and Special Pathology 
Paper III 3 General and Special Pathology 
Paper IV 3 Applied aspects of Pathology 

9. Microbiology 

Paper 1 : Allied subjects related to Microbiology 

Paper II : General Bacteriology 

Paper III : Special Microbiology 

Paper IV : Applied aspects of Microbiology 

10. Biochemistry 

Paper I : Allied subjeas related to Biochemistry 

Paper II t General Biochemistry 

Paper III : Biochemhtty 

Paper IV : Applied aspects of Biochemistry 

M.S. 

1. Surgery 

Paper I : Basic medical sciences as related/applied to Surgery 
Paper 11 ; General Surgery including Surgery of Trauma, Fasciomaxillary and NeufO' 
Surgery 

Paper III : Surgery ineJndjng CanJjo-lhoracic, Urogenital, Principles of Plastic Surgery 
Paper IV 3 Other clinical disciplines rclatedfapplled to Surgery 

2. Orthopaedic Surgery 

Paper I : Basic Sciences as applied to Orthopaedics 
Paper 11 ; Orthopaedics 
Paper III ; Orthopaedics 

Paper IV : General Surgery and other clinical disciplines related to Orthopaedics 

3. Ophthalmology 

Paper I : Basic Sciences (e.g. Anatomy# Physiology and Optics) as applied to 
Ophthalmology 

Paper II 3 General Ophthalmology including Ophthalmic Pathology 
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(a) French (b) GermaQ (c) Italian (d) Spanish (e) Russian. There should be no 
examination in the above languages but a certificate from the supervisor about 
the candidate’s ability to follow the scientific literature in the foreign language 
would be sufficient. However, till proper facilities arc available in the Institute 
campus, it will not be obligatory for the candidate to learn such languages. 
However, due credit would be given to the candidate who has learnt one of the 
above-mentioned foreign languages. 

(5) The candidate shall be declared to have passed after a unanimous approval by the 
board of examiners. The candidate will be required to rc-appear for another oral 
examination after 2 months in case tbe examiners are not satisfied with his 
performance. 

8. Tbe thesis may be submitted any time after the minimum prescribed course of study, 
but three months before the end of the session. 

9. In so case the thesis may be re-submitted more than once and then within a period of 
5 years after the date of registration. 

10. The fee for Ph. D. examination shall be Rs. 300.00. 

11. The Lab. fee shall be tbe same as for M,D,/M.S.. i. c. Rs. 40.00 (payable in two equal 
instalments). 

12. Resfareli Fellowship. 

All candidates admitted for the Fb. D. Degree shall be considered for the award of a 
research fellowship of Rs. 250J' p. m. irrespective of their being medical or non-medical post- 
graduates. 

NB ; (1) Experimental Medicine wilt include experimental work in ail clinical sciences. 

(2) M.Sc. in Physics, M.Sc. in Chemistry (specially with Physical Chemistry) and 
M.E. in Electronics will also be allowed to do Pb.D. in Biophysics, provided 
their knowledge of Physics was adequate enough to make them suitable candidates. 

All the Ph. D. candidates in Biophysics will have to spend three years out of 
which, for medical candidates, one year will be spent in training in basic sciences 
like Physics, etc. and for non-medical candidates that period w31be spent in 
learning Biological Sciences. 
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5. The Degree of Pb.D.' shall be coDferred after the acceptance- of a thesis written 
on the subject of special study and after the candidate has passed in oral examination. 

6. T/iesis . 

(.) Each candidate shall re£ister the subject of his thesis within six month; of h. 

enrolment With the Dean which Will be approved by a board appointed for 
purpose. , . f 

(b) Each candidate for the Degree of Ph-D. shall submit 3 copies of his thesis attei 

the completion of his course of study. ... j 

(c) This thesis in any field must give evidence of the candidate s originality an 
ability to conduct independent investigations. It must make a real contribution 
to Medical & Biological Sciences- Parts of ibe thesis may be published with the 
approval of the Dean in reputed and well established journals during the course 

ol the work. ■ . . . 

(d) A board of two external examiners shall be appointed to evaluate the thesis. 

(e) The external examiners should "give -detailed comments-on the thesis -.submitted 
by the candidate. 

(0 These' comments should 'be made available to examiners (vide infra) before they 
conduct the viva-voce examination. 

(g) The. foreign examiners of the thesis if any maybe requested tosend questions 
to be put to the candidate at the viva-voce examination. 

(h) The candidate will be entitled to appear before a’ board of examiners only if Wa 
thesis has been approved unanimously by both the external examiners. 

(i) If the thesis Is not unanimously approved, the candidate will be given another 
chance fol re-submission of hl$ thesis only on the specific recommendation of the 
external examiners end not as a routine, after his pursuing a further course of 
study at the Institute for hot less than six months. 

7. Oral Examination 

(1) The board of examiners -for the oral- examination shall consist of 2 external 
examiners (ordinarily those who examined the ihesis) and the xwo supervisors for 
the thesis. 

(2) U would, he de&lnhle to -appofev-Vww idd\\.ioe\alexisr.lt*se.Sson-i or 

outside having expert knowledge of the subject or in xhe related field of study of 
the candidate so that at the viva-voce 'examination .the . candidate’s general 
proficiency in the subjects allied to the field of his/her study - may be tested. ■ This 
however should not be a compulsory' provision. 

(3) After the thesis h'as been approved an oral examination shall - be held. • In this oral 

examination further evidence of the candidats’s proficiency in .the major fields of 

his study and his ability to defend his thesis must be demonstrated. 

(4) If facilities aic provded at the Institute campus to teach some foreign languages, 
the candidaie should be conversant with at least one of the following .languages ; 



CONTINUING MEDICAL EDUCATION 

Col. Sangham Lal, f.a.m.s. 


the very rapid advancement of medical research and new discoveries in the fiel ® 
causation, pathology and treatment of disease, it is not possible for a medical man to 
remain satisfied with the knowledge he possessed at the time of starting his professional work. 

It is, therefore, necessary that a doctor must be a life-long studentof disease and man. 
important to realise that it is the doctor himself, and not the patient, who must be the 
of how far his knowledge is adequate for a proper examination and treatment of his patient. 

For practical purposes, therefore, continuing medical education may be considered to start 
from the time a doctor settles down to work either as a general practitioner or as a specialist. 

In most countries no organised programme is followed and general medical practitionns 
and the specialists are left to ai.'aoge their continuing education themselves. This is donehy 
(1) reading of general and specialist journals, (2) participating in meetings of national and local 
Specialists* Association and, if possible, lotetnational Specialist meetings, (3) refresher coars«> 
lectures, films and seminars, etc., atraaged by medical associations or medical colleges trii 
(4) study trips to other centres io and outside the country. It must be acknowledged that this 
self-education IS not very satisfactory l id. tberefo'e. lit is important that the progtamoeof 
education should be organised in a systematic manner 

la Ihe Uni„d Kiasdom, the Mmlslty of Health ha, delegated the eespoosibility for proviJ®! 

SthSe'lv'^1''; "" ptdotitiooeraoo the National 

Health Service to the universities having medical faculties 

.raL^MeIariS?.-°"“^'' "P ll-' form of Bntith Pol^ 

.radoate Medical Federat™ ondet the eootrol of ,he London Uni.era.tv The Federation n 

X”t 'p!l!.Vnf“e!St°° I' Insti.udona, eaoh a»oda>.a 

Board, under the Minht,, of “HeaUh)“ wVIs ”2“ 

Medical School atHimTT,.,.*: -.i. u specialist institutes and the Postgrad 

T'’ P-ition than any cenUJ m 

and general pracliiionera. Provide continuing education for specif 

t™.eeh,'eou„e™ ^ Fo, general praoti.iond 

ecu, , e, la, ting '7” “ rhor. week-eoa 

to any coune convenient to tbem thus enabling them to 

takes up such a course the Minkt™ “otethat for every practitioner 

fets and general expenses. They also * u a certain sum towards toitio 

. * also pay the T a , c eacn 

practitioner and, if nece^83^y, they contribute ^ subsistance expenses ot 

work of ihe practitioner aitcnding a fulltime * **’^^'^* Providing a substitute to carry on t « 

wurse. In Jhij considerable encouras^®'® 
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Recently, the Indian Medical Assonatioo has organised a college of general practitioners. 
In September last, a very successful session of an orientation course was conducted In New 
Delhi. It is expected that such courses will be held at the State levels by State Medical 
Associations. 

In India the pharmaceutical industry in the process of bringing their products to the 
notice of the doctors are playing afi 'Important role In continuing education. Many firms 
Issue regular monthly or quarterly pamphlets giving excellent description of various diseases, 
along with extracts from newly publlsed books. Many a practitioner depends only' on 
this source for the latest Information on many subjects. 

It is highly desirable that more co-ordinated ‘efroiis in pursuing' this objective should be 
made by the government and the Medical Association. The appointment of a Director of 
Medical Education and Research in some Stales appears 'to be a good innovation.' It is fell 
that the Director of Medical Education 'should undertake the responsibility of more organised 
training programme for not only 'government ’employees but for the generarpractitioners 
as well. He should also obtain active co-operation from the Indian Medical Assoclatiotr. In 
this way he can combine the patterii of London Postgraduate Federation and California 
programmes. 

It must be ’emphasised that ‘the 'govemmeot should be firepared to pay tbh travelling 
and daily allowances to (he doctors who attend these courses even if they are not in govern- 
ment service. 

I may here make a plea for the'mdrc frequent use'of audio-visual tsatbods such as projec- 
tion slides, films, etc. In Western countries, even television is beio'g used. In India' there 
is a great scope for using educational filmsTor teaching purposes and there is 'a grCiit. need 
for a central medical films library. I am glad to say that the Indian Academy of Medical 
Sciences is actively conisideifng a scheme 'for Setting up such a library for high-class medical 
films which would be lent for use for educational purposes. It is also proposed to encourage 
the making of medical films in the 'country. At present only a few medical scientists have 
prepared films of their work through pemooal efforts. . ; 
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officers are permitted to go to teaching ccaifrcs In' India and foreign coontnes tor forthet 
studies and they arc also encouraged to take np 'specialist qualifications during study leave. 
Out of 3,000 doctors in the services, about 10% are usually engaged in advanced irauiing 

progtammes. , .... > . 

State Railways employ about 2,000 doctors. 1 undcrsund that they encourage a selected 
few to undertake postgraduate training. They also send their doctors to attend refresher 
courses held in the teaching institutions. 

I do not know if the Contributory Health Scheme and the E.S.l. arrange any organised 
programme of continuing education. ' 

In the States the programmes differ from Slate to State. It is hoped that most States 
do organise refresher courses in the State Medical Colleges for the benefit of government 
employees and local practitioners in the States. 

Sometime back the Madras Governraenl arranged to hold demonstration and teaching sessions 
in the district hospitals besides having 'refresher courses lasting 3-4 weeks. Each medical 
college had the responsibily of arranging such programmes in 3 or 4 districts. The programme 
which lasted about 2 weeks was attended by professors from a particular medical college 
who'stayed'thefefordne ’or tivodays to "give lectures and demonstrations 'in thefr 'subjects. 
Such Courses were attended bdth by government doctors ajid private practioners in the 
locality. The Director of medical services also issued a quarterly medical bulletin containing 
articles written by teachers in simple language giving information about recent advances in 
medical sciences. Such bulletins were issued to all medical officers in service and were also 
available for the general practitioners through the Medical Association at a nominal price of 
four annas. 


ROLE OP MEDICAL COLLEGES IN THE CONTINUING MEDICAL EDUCATION 

It is not possible to think of any organised programme without the active co-operation afid 
participation of the teachers of a medical college. , It is highly desirable that teachers of all 
medical colleges should actively participate in such programmes, which, I am afraid, is not 
the practice at present. 


ROLE OF INDIAN MEDICAL ASSOCIATION 


The Indian Medical Association has done very good work in this direction by voluntarily 
taking ^np the responsibility upon itself. Foresample, the Delhi Medical Association is 
arranging regular weekly lectures by teachers of the local medical colleges and visitors from 
abroad on a variety of subjects. At the amnia! meeting a very successful scientific session is 
bemg conducted In the districts, monthly seientilie meeting, are held under the auspices of 
the I.M. A., usually in the government hospital with the hospital stall actively co-operating 


The Medical Association ha, a Ijbrar, where bool, and journals are available for the 
practitioners. A joamil of the Inlian Medical Association is also being published fortnightly. 
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By making such a provision we shall also be preventing a large number of students from 
going abroad for obtaining postgraduate diplomas and degrees. At present, students go 
abroad eiifcer because they cannot get admissio" to such degrees Jn our colleges or perhaps 
some feel that diplomas and degrees that are being awarded in the U.K. and America, because 
these have already established a high reputation, are more covctable. Therefore, to provide 
necessary facilities to our students and raise the standards of postgraduate medical education 
in the country, wc roust introduce such examinations. In my opinion, such examinations 
should be introduced for all major clinical, preclioical and paraclinical subjects. The details 
of the rules and regulations for such examinations in individual subjects will, of course, differ but 
a general pattern is being suggested here which may later be modified according to individual 
speciality. 

ELIGIBIUTV 

Candidates, who have obtained M.B.B S. degree of any Indian University or any other equiva- 
lent degree recognised fay the Medical Council of India or any other equivalent qualification 
and have completed rotating housemanship or lateroship training and fulfil the following 
criteria, are eligible: 

I (i) has worked as a House Officer in a teaching or a recognised hospital for a period 
of 12 months 

Or 

(ii) has completed one year junior leaching appointment in the case of basic medical 
subjects is which the candidate wants to tak* the examination 

Or 

(iii) has been in the active practice of medicine continuously in the speciality fora 
period of 4 years in lieu of one year’s housemanship 

n and has received full registratios from the Medical Council of India for at least 4 
years, provided : 

III these candidates who satisfy ihe above mioimum criteria show evidence of satisfactory 
training programme in the speciality as detailed below. 

After completion of housemanship of one year or other equivalent criteria stated above, 
the candidate must work for 3 years in the speciality or in the subject In which he intends 
to take the postgraduation under a recognised guide or specialist or a teacher, as approved 
by an appropriate authority. Thus the mnimvm period of training would be 4 years affer 
compulsory housemanship but candidates who have already obtained a postgraduate degree 
in the speciality, such as M.D., M.S. or any equivalent diplomas, and have completed 4 years’ 
period after their compulsory housemanship, will aatomalkally become eligible for appearing 
in these examinations. 
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Dr. R. M. Kasliwal, m.d., p.r.c.p., f.a.m.s , f.n.i., f.c.c.p. 

Principal d. Professor of Medicine^ S,M.S. Medical College, Jatpur 

CINCE IcdependeDce our country has made rapid strides in various spheres and amongst 
^ these, to my mind, in the field of medical education there has been a tremendous progress. 
The number of medical colleges has increased more than fourfold and the students admitted 
every year undergraduate training have increased from two thousand to over ten thousand. 
Moreover, a fairly large number of candidates are now undertaking postgraduate trainins 
for various degree and diplomas which are awarded by the different universities in our 
country. 

In spite of such a large increase in numbers, a need for the establishment of nationa 
examinations on an all-India basis is strongly felt. Such examinations will introduce 
uniformity in the field of postgraduate medical education which at present differs from 
university to university. It is felt that introduction of such an examination will immensely 
help in raising the standards of postgraduate medical education in the country and also the 
calibre of specialists in various fields of medicine. 

Wc arc all aware of the great role played by the Royal Colleges of Physicians and 
Surgeons in Great Britain in maintaining proper and uniform standards of postgraduate 
medical education in that country and also the calibre of the specialists. In fact, in Great 
Britain these diplomas arc more or less considered a musi for persons who wish to specialise 
Id the field of medicine and surgery and practice as specialists. 

. lit marked contrast to such examinations, in the United States the postgraduate training 
which is called graduate training, leading to specialists’ competence in the field of clinical 
medicine, is primarily oriented towards certification by a Speciality Board. There they lay 
a lot of stress on practical training of the students. 

In the field of medical education the system followed in Great Britain has been adopted 
in our country and emphasis has been laid on the acquisition of academic degree rather 
than on the training of the candidates before they are permitted to appear for the examination. 

It is a pity that we have not included in our system of medical education the good points that 

are present in the American system of iraiDing. 

The objects of introducing such national examinations are as follows; 

1. To set up a uniform standard of postgraduate medical education throughout the 
country. 

2. To achieve high professional standards of postgraduate medical education as well as of 
various specialities in the country. 

3. To produce specialists in various fields of medicine and both basic and clinical sciences. 
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in these examioations it is desirable to debar a candidate from takiog subsequeat exami* 
nations if he docs not reach a proper standard in one examination, whether written or clinical 
or practical. In fact, if the candidate has done remarkably well in the previous parts of 
the examinations, the examiners may even exempt him from viva voce examination. This 
should be done only in case of extraordinary brilliant students but ordinarily all the students 
should be required to appear in the final viva voce examination where the examiners wilt 
try to screen the depth of the knowledge of the candidate. 

RESEARCH WORK; ITS SIGNIFICANCE AND TRAINING 

If a candidate has shown evidence of some good original research work and has published 
papers, the same may be taken into account at the time of examination in the final assessment 
of the candidate Candidates who have done good research work may even be exempted from 
Part r examination. 

CENTRE OF EXAMINATION 

These examinations should be held at 4 or 5 centres throughout India, in rotation every year, 
and no particular place should get preference over the other, and the candidates belonging to a 
particular place may not ordinarily take up the examination at the centre of his studies. 
This will avoid the question of favouritism and undue adNfaslage to a person who belongs to a 
particular institution where the examination is held. 

EXAMINERS 

Senior postgraduate teachers will be appointed examiners and there will be a minimum of 4 
examiners though there may be more dependmg on the number of candidates, but ordinarily, 
no candidate will be examined by a person under whom be has received training. 

These are some of the broad principles on which such examioations can be introduced. 
Further details will have to be worked out regarding each subject as and when a policy is 
approved by the specialists working in that field. Thus, if we succeed in introducing such 
national examinations for which one feels a grea! necessity at the present stage of development 
of medical education in our country, we would have achieved a lot. 

Such examinations should, under no circucDstaoces, come into confiict Mith any examination 
held by a nntversjty ofby any other organisation in the country. These examinations will be 
open to inspection by the Medical Council of India so that they may be satisfied about the 
standards of the examinations. It will be appropriate that a statutory body recognised hy an* 
act of Parliament be authorised to conduct these examinations, or these examinations may be 
handed over to the Indian Academy of Medical Sciences which may be authorised to give such 
examinations by a law enacted by the Government of India. This is a matter of policy and it 
may be decided by appropriate authorities but, io my personal opinion, 1 strongly feel that the 
Indian Academy of Medical Sciences, as it is composed today, consists of eminent medical 
scientists and educationalists of the country and is an appropriate body to conduct these 
examinations and these should not corac into conflict with any other organisation. 
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METHODS OF TRAINING 

Thtlraini-gof caadidaus will be carried oirt in the 

,ioes.houldbeprepcrl, equipped Tor the tcachihE of baric ured.rfacences ^ . 

wish to take' National Ekamiaatious in eliote! au^ecB, in Anatomy, Physiology, Biochem.s W 
Pathology, Pharmacology, etc. The candidates who are taking the examinations m 
medical sciences should also be taught some' of thi allied clinical subjects “d allied ha 
reiencesfota period of at least 6 months. In the remaining period the candidate won , 
devote hiiiself to the study of ihe speciality itself.'tbiether with various aspects of 
thus enabling him to get a souid" background of the subject both in its theoretical and 
aspects.' The candidite wotk'ing'fo; cliiiial snhjects and pievcntiie and social 
will also receive practical training in rutai medical and health problems, preferably in a tur 
setting. 


EXAMINATIONS 

These examinations in my opinion should be split up m two parts ' Part I and Part II- The 
first part should have a bearing on basic medial, sciences incase of clinical subjects but lo 
case of basic medical sciences to a certain extent on allied clinical subjects together with ot ** 
allied basic sciences. Details of this could be worked out later keeping in view the various 
specialities. ' ■ ‘ 

The candidates for Part I examination can appear at any lime after the completion o 
their housemanship period of one year or in case of basic medical sciences after one 
of junior, teaching appointment in a basic medical subject, but they • can only appear in 
<hefr final Part II examiaation after completion of . the . period that has been mentionefl 
above. 

Thus, the iniroductioB of Patt I examination will not only ensure training and competence 
m basic medical subjects but also help in screening the student at this level'and the persons 
who are not up to the standard will aulomaticaJly be elirhinaied at this stage. 

This in my opinion should only be a written examioation and it is not necessary to have 
any practical examination for this. The question of holding a viva-voce examination may 
also be. considered. The candidate who fails to clear Part I , examination can reappear hi 
Part 1 examination and can continue in the training of tbe speciality of his choice. 

It should also be noted that candidates who already possess degrees, such as M.D. or 
or MSc./Ph.D. or any other cquivalwt diploma ‘or 'depec, will be' exempted from Pa^^ 
exammation. ' ” ’ • ' - v . ■ 

Part 11 exammation will consist of written, practical, clinical and viva voce tests : the 
written examination will have 3 papers and the practical examination will be held, in ‘^e 
laboratories sod tbe clinical esamipationlo the recognised hospitals where caod/dates 
be required to examioe patients, ' ’ “ ‘ ‘ ' 

Finally, the viva voce examination win beheld after the candidate has been examine'^ 
in the written, practical and/or clinical examinations. ' ’ 
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should follow one another. A theme should be enunciated and constantly sustained through- 
out its numerous variations. 

Clinico-physiological and clinico-paihological conferences should be developed as means of 
integrating clinical and preclinical teaching and of mcutcating a critical outlook. ' 

The best qualities of a teacher are innate and. therefore, these arc incapable of precise defini- 
tion. Some have natural handicaps which make them bad teachers, and which they can never 
overcome, fiul the rest, provided they are enthusiastic, could undoubtedly profit rrom instruc- 
tion. A conference can make them aware of their faults and (imitations. Senior teachers can 
awaken a sense of responsibility for training and selection of their successors. 
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DK. K. C. SAKMOHIKAR.. M.BJ^ICaU, F.R.C.S. (EDIN. & ENO.) 

Principal, Medical College, Calcutta 


TT is a very heaitenias feature that, in recent times, medical teachers •I'™"'™* 

I serinusly to eaamine their practices and tn seek ways of '"Pt-mp th m. f 

direction is for a btot-d. P>'i>»“P““'“PP'““'‘ “ ^ f cannot 

one. The ideals of conversation and interpretation of knowledge and search for tru 

** The difference between the young and the old teacher is not so much of “ 
nntlook. Tnung teachers have the advantage of being close to the, r students d 

position to establish an intimate relationship of give and take wdh / f ply 

L philosophic doubts of their elders and are able ,0 leave students with a number osh^PJ 

defined image* which they could remember. The teacher’s job is to preserve th 
tradition of knowledge and to stimulate the intelligent individuals to add to it. 

The training of young specialists requires that each step must at first be learnt '"’P 
The apprentice must try bis hand under the master’s eye and receive approval or 
hiswork. He should begin with simple tasks and move on to more difficult ones only w 
has proved his capacity. The practice of teaching or failing to teach by giving unlimite 
ponsibility to the untrained has nothing to commend itself. ^ ‘ 

A research training and outlook are essential to the equipment of a teacher. It is, howe » 
Wise to scrutinise the motives for research. A wise guide would always look carefully at so 
one with an idea or a piece of work which he had already done. Others, less original, m'S 
feel an urge to take part in some specific project and could prove useful members of a te^- 
Research is a laborious discipline full of frustrations and uncertain rewards and it means sac 
of the immediate satisfaction of clinical work, and of many pleasant social pursuits. 
initiation of the young investigator should, therefore, be a tardy process. He should at 
given facilities but little help, for the real test of a man comes when he has to surmount dime 
tics. If he overcomes this with energy and iniliative, then he should be helped to the maximum 
extent. 

The ideal raw materials for the training of future medical teachers, specialists, and 
gators are, in the majority of cases, the resident house officers in teaching hospitals, 
resident is the totipotential cell of medicine: the doctor, able to treat patients safely and wi 
sympathy; the humanist, scientifically trained; the artist, equipped for research. Such a mat» 
must acquire a technique of collecting facts and a method of scientific thought, and yet not los® 
the common touch. He has to learn many facts, some of them empirically, before he can 
understand them. Many of the doctors learn by precept and the teachers whom they appreciaf' 
do not possess dogmatic minds. What is important is that factual learning and understandmE 
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First Unit 

S«»a<I Ualt ; . - 

. r - : Ihlrd Unrt 

Director-Professor 

Professor 

. Associate Professor 

Assistant Professor 

Assistant Professor 

, , , Assistant Professor 

Senior Lecturer 

Seidor Lecturer 

"Senior Lecturer 

Lecturer 

Lecturer 

Lecturer 

Registrar 

Registrar 

' ' ' Registrar • 


Each unit would be in charge of 50 beds and would be responsible for teaching the 
postgraduates, both in the in-patients and in the out-patients of the hospital. Such a depart- 
ment, as mentioned above, could easily train 15 postgraduates at the same time, allocating 
five postgraduates to each unit which will be responsible for guiding the research and theses 
of these five students. The postgraduates could rotate from one unit to another after an 
interval of six months in order to be able to have a broad-based training under different sets 
of teachers. 


ANCILLARY STAFF 

It is also necessary to provide the following ancillary staff for this department; 


L Stenograpbers 3 

2. Tecbaiclaos 4 

3. Oerks 2 

4. Class IV servaats 4 


The above staff would provide the necessary help to carry out all the secretarial work which 
is usually being done by highly paid specialists io most of the medical colleges and institutions 
in this country. Once the above staff is provided, it would leave the surgeons sufficient time 
and leisure to pursue research on (heir own and to guide the research problems of the' post- 
graduates placed under their care. 

EQUIPMENT 

Apart from the diagnostic tools needed in the out-patient and in-patient departments, sufficient 
aur^JinaJ pgui.pment should be provided in the o.ocratioji theatres. For the proper training 
of the postgraduates, the special equipment and other special needs 'of'depattmenls' arc 
as follows: ' -i - . 

(a) Microscopes, epidiascope, 35 mm. projector, microtome, cabinets for keeping sb’des, 
photographic material, specially a 35 mm. camera with all the accessories. 

(b) Departmental Library: This should be in close proximity to the location of the depart- 

ment of surgery, so that the books and journals are available to the members of the 
staff and the postgraduate students. This should have most of the recent books on 
surgery os well as the important Journals on surgery. ' i- ■ : 

ic) Department of Experimental Surgery; This department should be .built in close 
proximity to the hospital to save timeof the teachers and tbe posrgraduatfsjpvho will 
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TN order to be able to train postgraduates in medicine, surgery and their various specialities. 

it is absolutely essential to have a large-sized teaching hospital. The number of beds o 
a hospital has to be carefully related to the number of postgraduates that have to be trained in 
the various departments. A specialist clinical unit of 50 beds could train not more than 
postgraduates at one time. In other words, in order to give adequate clinical experience to the 
postgraduates in general medicine and its specialities and sufficient operative experience to the 

students in surgery and its various specialities, we should have a l,0Q0-bed hospital if we 

wish to train 100 postgraduates. It is desirable that at least 150 beds should be reserved for 

general medicine and a like number for general surgery so as to provide three units in each of 
these two major departments. The specialities of medicine and surgery should have 50 beds 
each. The departments of obstetrics and gynaecology will, however, have to be given a larger 
share and at least 75 beds should be provided for this purpose. 

The following recommendations are, therefore, being made as regards the teaching and 
ancillary staff of the various departments: 


STAFF OP THE DEPARTMENT OF GENERAL SURGERY 

In order that a well-planned training programme for the teaching of the postgraduate can 
be conducted in the department of surgery, it is absolutely essential that the staff should 
consist of : 


1. Director-Professor t 

2. Professor I 

3. Associate Professor ] 

4. Assistaot Professors 3 

5. Senior Lecturers 3 

6. Lecturers 3 

7. Registran 3 


Tht Dirtclor-Proftssor »<iuW be the ehjirman of the decartment and will guide the 
various units of surgery lu addition to supemising the research work. He will also have to 
carry the admimslrarive load of the departroeot. As proposed above, there should be 150 beds 
for general sutgerju These could easily he supemsed by three general surgieal units. The 
above staff could be split into three imiu: “ 
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The staff of each of these specialist departmeots should consist of the following: 


1 . 

Professor 

1 

2. 

Assistant Professor 

1 

3. 

Senior Lecturer 

] 

4. 

Lecturer 

1 

5. 

Registrars 

2 

6 . 

Stenographer 

1 

7, 

Technicians 

2 

8. 

Clerk 

1 

9. 

Class IV staff 

2 


DEPARTMENT OF GENERAL MEDiaNE 

The Department of General Medicine should be organised on the same lines as the Depart* 
ment of General Surgeo' since it is essential that all the postgraduates who are going to get 
traimog in the various specialities of medicine should have training Cor a sufficiently long period 
in genera] medicine before they start traioiog in one of the specialities. The staff for the 
Department of General Medicine should be the same as for the Department of General Surgery. 

SPECIALITIES OF MEDICINE 

The specialist services of the Department of Medidne should consist of the following depart- 
ments: 

1. Paediatrics 

2. Neurology 

3. Psychiatry 

4. Dermatology 

5. Cardiology 

6. Endocrinology and Metabolic Diseases 

The staff of each of these specialist departmeot; should be the same as recommended for the 
specialities of surgery. 


OBSTETRICS AND' GYNAECOLOGY 
The staff of this department should consist of (he following; 


U 

Director-Professor 

I 

2. 

Professor 

I 

3. 

Associate Professor 

I 

4. 

Assistant Professors 

3 

5. 

Senior Lecturers 

3 

6 . 

Lecturers 

3 
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also be busy with the patient care in the hospital. The proximity of the laboratory 
and rooms of experimental surgery to the teaching hospital would enable the teachers 
and the postgraduates to spend regular hours, at least two to three times a week, in 
experimental surgery. It is essential that the department of experimental surgery should 
be well equipped and well planned. It should provide sufficient rooms for keeping the 
animals and one or two rooms which should be air-conditioned for intensive therapy and 
post-operative care of animals on whom critical operations will be performed from time 
to time. Also, it will be essential to provide in this department at least one, and if 
possible two, specially designed operation th«itres with ah the necessary facilities for 
sterilisation, storage and provision of sterile supply for purposes of carrying out the 
routine operative procedure on animals. Further, a comparatively large-sized room, 
60 ft. X 25 ft., should be provided for teaching operative techniques of surgery m 
the postgraduates on experimental animals. This would be a valuable experience as 
the trainees would be operating on living animals and would be in a way imitating 
the conditions they are likely to meet with in their surgical practice. Further, a 
member of the team, consisting of postgraduates, could also be made responsible for 
giving anaesthesia, another for carrying out pre-operative and post-operative care and 
the course of the operation. This exercise could be carried out over a week, and 
could easily be supervised by the senior members of tbe surgical staff, 

ACCOMMODATION 

Apart from the accommodation needed for hospital operation theatres and experimental 
surgery faciliiiei, the following accommodation would be needed for the Department of 
Surgery: 

1. Sufficient departmental rooms for the staff mentioned above. 

2. Room for departmental library. 

3. At least two rooms for holding seminars where tbe students can be taken in small 
groups round a patient who can be wheeled in from the neighbouring ward for purposes 
of teaching. 

4. One large lecture theatre which could be shared by other departments also. 

5. An auditorium where regular, weekly clinico-paihological conferences, seminars and 
clinical meetings can be held, 

SPECIALITIES OF SURGERY 

The specialist services of the Department of Surgery should consist of the following depart- 
ments; 


1. Neuro-Surgery 

2. Orthopaedic Surgery 

3. Cardiovascular and Thoracic Surgery 


4. Genito-Uriaary Surgery 

5. Paediatric Surgery 

6. Plastic Surgery 
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Radiotherapy 

3, Professor 1 

2. Assistant Professor I 

3. Senior Lecturer 1 

4. Lecturer I 

5. Tutors 2 

6. Stenographers 2 

7. Technicians 8 

8. Clerks 2 

9. Class IV staff 10 


ANAESTHESIOLOGY 

Tb/s department has to work witfa several specuih'st units iaciudtng general surgeons. The 
staff should consist of the following: 


K Professor I 

2. Associate Professor 1 

3. Assistant Professors i 

4. Senior Lecturers 3 

5. Lecturers 3 

6. Tutors 10 

7. Stenographer ( 

$. Technicians 2 

9. Clerk I 

10. Class IV staff 10 


PATHOLOGY 


The staff should consist of the following: 


1. Director-Professor I 

2. Professor I 

3. Additional Professor 1 

4. Associate Professor I 

5. Assistant Professors 2 

6. Senior Lecturers 2 

7. Lecturers 2 

S. Tutors 4 

9. Stenographers 2 

10. Technicians 12 

11. aerk I 

12. Glass Dlower I 

13. Museum Curator I 
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7. Registrars 

3 

8. Stenographers 

2 

9. Technicians 

4 

10. Clerk 

1 

11. Class IV staff 

9 

OPHTHALMOLOGY 

The staff of this department should consist of the following: 

I. Professor 

1 

2. Associate Professor 

1 

3. Assistant Professor 

1 

4. Senior Lecturers 

2 

5. Lecturers 

2 

6. Registrars 

2 

7. Stenographer 

t 

8. Technicians 

2 

9. Clerk 

\ 

10. Qass IV staff 

2 

E.N.T. 

The staff should consist of the following: 

1. Professor 

1 

2. Assistant Professor 

1 

3. Senior Lecturer 

1 

4. Lecturer 

1 

S. Registrars 

2 

6. Stenographer 

1 

7- Technicians 

2 

8. Clerks 

2 

9. Class IV staff 

2 

This Department should be 

RADIOLOGY - 

divided into two separate sections and the staff should consist 

of the following: 
Radio-Diagnosis 


1. Professor 

1 

2. Assistant Professor 

1 

3. Senior Lecturers 

2 

4. Lecturers 

2 

5 . Tutors 

6 
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Radiotherapy 


1. 

Professor 

I ■ • • 

2. 

Assistant Professor 

1 

3. 

Senior Lecturer 

I • ■ .... 

4. 

Lecturer 

1 

5. 

Tatars 

2 

6. 

Stenographers 

2 

7. 

Technicians 

8 

8. 

Clerks 

2 

9, 

Class IV staff 

10 



ANAESTHeSIOLOO y 

Thh tftyjrftncpf hzs fo worikr mth 

severaf spcciafist untts incfurfmg geoeraf surgeons. 

staff should consist of the following: 

1. 

Professor 

1 

2. 

Associate Professor 

1 

3. 

Assistant Professors 

3 

4. 

Senior Lecturers 

3 

S. 

Lecturers 

3 • ■ ■ 

6. 

Tutors 

10 

7. 

Stenographer 

1 

8. 

Technicians 

2 

9. 

Clerk 

I 

io. 

Class IV staff 

10 



PATHOLOOV 

The staff should consist of the following: 

I. 

Director-Professor 

1 

2. 

Professor 

1 

3. 

Additional Professor 

J 

4. 

Associate Professor 

1 

5. 

Assistant Professors 

2 

6. 

Senior Lecturers 

2 

7. 

Lecturers 

2 

8. 

Tutors 

4 

9. 

Stenographers 

2 

10. 

Techoiciani 

12 

n. 

Oerk 

1 

12. 

Glass Blower 

1 

13. 

Museum Curator 

1 


The 
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7. Registrars 

3 

8. Stenographers 

2 

9. Technicians 

4 

10. Clerk 

1 

11. Class IV staff 

9 

OPHTHALMOLOGY 

The staff of this department should consist of the following: 

1. Professor 

1 

2. Associate Professor 

1 

3. Assistant Professor 

1 

4, Senior Lecturers 

2 

5. Lecturers 

2 

6. Registrars 

2 

7, Stenographer 

1 

8s Technicians 

2 

9. Clerk 

1 

10. Class IV staff 

2 

E.N.T. 

The staff should consist of the following: 

1. Professor 

1 

2. Assistant Professor 

1 

3. Senior Lecturer 

1 

4. Lecturer 

1 

5. Registrars 

2 

6. Stenographer 

1 

7. Technicians 

2 

8. Clerks 

2 

9. Class IV staff 

2 

RADIOLOGY 


This Department should be divided into two separate sections and the staff should consist 


of the following: 

RadiO'Dlagnosls 

1. Professor I 

2. Assistant Professor 1 

3. Senior Lecturers 2 

4. Lecturers 2 

5. Tutors 6 
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6. 

Stenographer 

1 


7. 

Technicians 

2 


8. 

Clerk 

1 


9. 

Class IV staff 

2 




EXPERIMENTAL MEDICINE 


The staff should consist of the following: 


I. 

Professor 

I 


2. 

Associate Professor 

1 


3. 

Assistant Professors 

2 


4. 

Senior Lecturers 

2 


5. 

Lecturers 

2 


e. 

Tutors 

2 


7, 

Stenographer 

1 


8. 

Technicians 

6 


9. 

Clerk 

1 


10. 

Class IV staff 

8 




DENTISTRY 


The staff should consist of the following: 


I. 

Professor 

1 


2. 

Assistant Professor 

1 


3. 

Senior Lecturer 

1 


4. 

Lecturer 

1 


5. 

Tutors 

2 


6- 

Stenographer 

I 


7. 

Technicians 

2 


8. 

Dental Mechanics 

2 


9. 

Denial Hygienists 

2 


10. 

Class IV staff 

4 




ANATOMY 


1. 

Professor 

I 


2. 

Assistant Professor 

1 


3. 

Senior Lecturer 

I 


4. 

Lecturer 

1 


5. 

Tutors 

2 


6. 

Stenographer 

* 


7. 

Technicians 

2 
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14. Animal Keeper 

1 

15. Class IV staff 

10 

MICROBIOLOGY (BACTERIOLOGY & VIROLOGY) 

The staff should consist of the following: 

1. Difcctor»Profcssor 

1 

2. Professors 

2 

3. Additional Professor 

I 

4. Associate Professsor 

1 

5. Assistant Professors 

2 

6. Senior Lecturers 

2 

7. Lecturers 

3 

8. .Tutors 

4 

9. Stenographers 

3 

10. Technicians 

16 

11. Clerk 

1 

12. Class IV staff 

14 


BIOCHEMISTRY 

The staff should consist of the foliowisg: 

1. Professor 

1 

2. Additional Professor 

1 

3. Associate Professor 

1 

4. Assistant Professors 

3 

S. Senior Lecturers 

2 

6. Lecturers 

2 

7. Tutors 

3 

8. Stenographer 

1 

9. Technicians 

8 

10. Clerk 

1 

11. Class IV staff 

8 


BIOPHYSICS 

The staff should consist of the foltowing: 

1. Professor 

1 

2. Assistant Professor 

1 

' 77 -'Senior Lecturer 

1 

4. Lecturer 

1 

5. Tutors 

2 
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MEDICAL EDUCATION 
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Director General of Health Services, Government of India, Ne\e Delhi 

'J'HE subject-matter of the First World Medical Education Conference was “The Philosophi' of 
the First Rate as (he Objective of Undergraduate Medical Education,” that of the second 
“Medicine as a Life-long Study.” The Third World Medical Education Conference which is 
proposed to be held in New Delhi in 1966 would discuss “Medical Education— A Factor in 
SoCio-Economic Development” or, in other words, “Medicine in the Service of Mankind.” 

Postgraduate medical education comprehends (a) medical education of the graduate after 
full registration, (b) acquiring qualification either for a diploma or a degree enabling the 
practitioner for specialisation, and (c) continuing education either for a general practitioner or 
for a specialist. 

The aims of postgraduate medical education are to train generalists and specialists to render 
a high standard of medical care; to produce competent teachers for the rapidly increasing 
medical institutes, and research workers to do fundamental and applied research; and finally to 
provide continuing education. 

PRESENT POSITION IN INDIA 

Medical education in India is regulated by the Indian Medical Council Act of 1956, as 
amended in 1964. Postgraduate medical educatipn is regulated by the Postgraduate Committee 
of the Medical Council of In^ia. 

At present, there are 80 medical colleges with an annual admission of 10,000 students for 
undergraduate medical education. A great majority (i65)'of the medical colleges are run by the 
government and the rest either by local bodies (4), universities (4), voluntary organisations 
(4), or by Christian Missions (3). The voluntary organisations depend for hospital facilities on 
the government flospitafs. fn tfle del'd cflnicaf sciences, fde dospiVuf is an integraf part of tfie 
medical college. With the increase in the number of admissions, there has been no correspon- 
ding increase in the teaching hospital beds, and this requires immediate attention. 

Besides the All India Institute of Medical Sciences, about 56 medical centres affiliated to 
about 32 universities are offering postgraduate studies. The establishment of the All India 
Institute of Medical Sciences was recommended by the Bhorc Committee. It was started in 
New Delhi in 1956 as an autonomous institution responsible for setting up effective patterns of 
^dubatiort, both undergraduate and postgraduate, in all health sciences. This Institute has 
accomplished great many things in providing the patterns of education. The Health Survey 
and Planning Committee recommended the establishment of six more centres at Calcutta, 




1. Professor 1 

2. Assistant Professor I 

3. Senior Lecturer ] 

4. Lecturer I 

5. Tutors 2 

6. Stenographer I 

7. Technicians 3 

8. Clerk 1 

9. Class IV staff 5 


PHARMACOLOGY 


1. Professor f 

2. Assistant Professor 1 

3. Senior Lecturer I 

4. Lecturer I 

5. Tutors 2 

6. Stenogragher 1 

7. Technicians 3 

8. Clerk 1 

9. Class IV stair 


5 
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POSTGRADUATE EDUCATION IN BASIC MEDICAL SCIENCES. CLINICAL SQENCES - ' • 
AND PUBLIC HEALTH 

Postgraduate medical education for qualification may be considered under the following 
heads: 

Basic Medical Sciences (Anatomy, Physiology, Biochemistry, Pathology, Microbiology, 
Pharmacology, etc.). In-service training in departments of medical colleges and other specialised 
institutions should be organised. In order to attract medical graduates, training posts should 
be offered with incentives. They should have teaching opportunities while working as demons- 
trators or tutors or fellows. Non-medtcal sdentists* programme should also be organised as 
recommended by the Health Survey and Planning Committee. 

Clinical Sciences. In clinical sciences, training will have to be given in hospitals where 
laboratory, diagnostic and etperimental facilities are available as also suitable teachers. The 
subjects i'n which postgraduate traiaing facilities have to be given are: general medicine, general 
surgery, obstetrics and gynaecology, paediatrics, and in specialities, such as ophthalmology, 
E.N.T. diseases, orthopaedics, cardiology, neurology, dermatology, radiology, anaesthesiology, 
etc. The training should consist of clinical training in (he hospitals, regular systematic courses, 
conferences and seminars, and graded responsiHlity for patient care. The period of training 
should be extended to four years after full registration. 

Postgraduate Education In Public Health and Social Medicine. There is need for public 
health qualified teachers, either D.P.K., M.D. or Pb.D., for adminisiratlve, teaching and 
research posts. Inducements should be offered to this group as the country needs a large 
number of qualified personnel. 


CONTINUING EDUCATION 

The continuing education of physicians, both generalists and specialists, is one of the most 
pressing problems facing medical education today throughout the world. Successful attempts 
have been made and are being made in the U.S.A,, the U.K., the U.S.S.R. and other developed 
countries. In India, specialist organisations and medical associations have paid attention to this 
problem but much remains to be done. There is a necessity for a nation-wide “university 
without walls” for the continuing medical education. Every regional hospital centre and medical 
college should take up this work besides the two Colleges of General Practitioners functioning at 
Hyderabad and Delhi. The proposed Indian Postgraduate Medical Federation and the 
National Committee should foimulale policies and encourage every Regional Committee in 
each State to work out local programmes. This would, with the advances in science and 
technology, greatly raise the standard of medical care in the country and the knowledge of the 
physicians. 

TRENDS IN U.K.. U.SA.. UJ5AR. AND AUSTRALIA 

In the United Kingdom, till recently, the clinical training for postgraduates bad received 
less attention, possibly because the over-emphasis on the needs of the undergraduate 
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Madras, Chandigarh, Hydarabad, Bombay and Lucknow. f f 

Medical College at Pondicherry as the Jawaharlal Institute of Postgra development as 

and Research. The Institutes at Calcutta and Chandigarh arc m the process of dev 

Postgraduate Medical Schools on the Hammeismith model. Other centres a 

Bombay, Madras and Lucknow require reorganisation and further developmen . 

The enrolment in 1963-64 for postgraduate study and research in both 

clinical sciences was about 2,335 (1963) for the two-year degree courses, i.e. an annual 

of about 1,200 and 1,873 (1963) for diploma courses. for degree 

The general pattern of training for postgraduate qualifications ™ 
course and one year for diploma course after one year of honsemanship following , 


In the field of postgraduate medical education in clinical sciences, both in ® 
postgraduate and continuing phases, the hospital is the basic component and should Hi 
be of the requisite standard to give proper training to the generalists and specialis s. 

present training facilities, being inadequate, in the leaching and non-teaching hospitals req 

our serious attention. p vf n B S. 

Clinical Training of Compulsory Housemen. Under the revised curriculum >0^ ' ' ’ ’ 

internship has been replaced by compulsory bousemanship (rotating) for a period of 12 mo 
in an approved hospital or work in the Defence Medical Services or in any other medical m * 
tutlon recognised for this purpose. The student Is required to undergo training for a peno o 
3 months each in medicine, in surgery, in obstetrics and gynaecology and in public hea ^ 
The present arrangements are not satisfactory ; nor is the supervision adequate. There is ne® 
for the organisation of a regular training programme. At present, about 10,000 students are 
being admitted to medical colleges, and from 1967, about 10,000 housemen would require place- 
ments annually. 

Clinical Training Programmes for House Surgeons and Residents (Postgraduates). At leas 
5,000 doctors would take Senior House Surgeon'’5 training to qualify for selection to the post 
graduate diploma or degree courses. Even after the compulsory housemanship, the future 
generalist still requires further House Officer's training. Suitable arrangements are, therefore, 
necessary in the various teaching and non-teaching hospitals, not only for teaching purposes 
but also for providing amenities, such as library, clinical conference rooms. X-ray and radio- 


logical services, etc. 

Residencies. About 2,500 postgraduates are expected to be enrolled to undergo clinical 
training for a period of one to two years. At any one time, therefore, there would be about 
7,500 trainees. The present postgraduate training facilities are far from satisfactory because in- 
service training and patient care arc not insisted upon. The quality of our specialists could 
only improve should residency pattern of training be given to our postgraduate students. 

It is, therefore, of urgent and immediate concern for the present and future of the health 
services of the country that facilities for eduoition in the hospitals should be radically 
improved. 
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(b) It is important to promote an ecfucational atmosphere in the whole system Avhich 

would form the rcgiorjal hospital ser*icc. Senior staff and junior staff should find 
time to devote themselves to education. • • • , 

(c) In each of these hospitals or hospital groups, a consultant should be nominated by the 
authorities for postgraduate education as clinical director, responsible for teaching 

- arrangements and general care of those under training. He should have administra- 
■'j* support and adequate secretarial assistance. , ■ . 

.(d) The clinical director should, in consultation with the general practitioners in the area, 
create facilities for them to participate in clinical discussions and in cJinico-paihologi- 
cal conferences. They should also have access to the library and to the diagnostic 
department for consultation. 

(e) _ Certain physical facilities, such as the following, are necessary in each hospital; 

(0 Seminar Room 

(ii) Library 

(iii) Clinical Director’s office 

(iv) Laboratories adjacent to the wards in which trainees can perform tests and invest!-’ 

gale their patients ’ " 

(v) Married quarters for junior hospital staff to enable them to live in the premises of 
the hospitals 

(vl) Lunch room as a focal point where hospital medical staff can meet general practi- 
tioners 

(f) Certain criteria should be developed to create standards relating to: 

(i) Standard of supervision 

(it) Quantity and variety of clinical material 

(iii) Standard of records 

(iv) Postmortem service 

(v) X-ray and pathological services 

(vi) Laboratory facilities 

(viO Seminars, clinico-pathological conferences, etc. 


Postgraduate medical education should, therefore, be organised as a regional scheme in 
which.all_ho§Dital units are the basic elements, and they must be in association with the regional 
university or faculty of an all-India medical centre. As such, the hospitals have to be upgraded 
to meet the training requirements of interns, housemen and residents (postgraduates). This is a 
matter of great urgency if we want to train proper general practitioners, specialists, teachers and 
investigators for the future, according to the minimum international standards. 

NATIONAL AND REGIONAL COMMITTEES ON POSTGRADUATE EDUCATION IN 
MEDICINE AND ALLIED SCIENCES 

.National Committee. In order to achieve the abow, a National Committee for Higher 
^ialion in Medicine and Allied Sciences for the formulation of principles of policy was 
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education tended to obscure the equally pressing question of postgraduate education. The 
problem of men and women doctors holding training posts in hospitals, and not obtain- 
ing the required facilities for such training because of Jack of organisation, is at present 
one of the major problems in the United Kingdom. The minimum requirements of post- 
graduate training posts can only be obtained in hospitals when there is an organisation 
to handle it. In the U.K., the British Postgraduate Medical Federation in London has done 
yeoman service in the organisation of postgraduate medical education. 

In the U.S.A., great emphasis is laid on the tramiog of clinical postgraduates by a Residency 
type in-patient care under supervision. The hospitals, big and small, teaching and non-teach- 
ing, are accredited by the American Hospital Association and the Council on Medical 
Education and Teaching Hospitals of A.M. A., only when they cooTorm to the minimum standards. 
The American Boards have done much! in the last few years towards the organisation of graduate 
and postgraduate education of specialists. 

In the U.S.S.R., most of the city hospitals are used for leaching, which enables them to 
admit a large number of clinical undergraduates and postgraduates. 

In Australia, the Australian Postgraduate Medical Federation at the national level and the 
Postgraduate Medical Committees at the State level have contributed much toward the 
organisation of postgraduate eduction in the Commonwealth of Australia and New Zealand. 

SUGGESTED PATTERN OF ORGANISATION ' 

Organisation of clinical postgraduate niedccai education in India is important to the people 
and to the doctors who require training in order to provide better specialist care to our popula- 
tion. Arrangements should be made to enable as many doctors as possible to have post- 
graduate medical education and training in India not only while they occupy training posts in 

hospitals, such as House Surgeoncy and Residency training for the postgraduate courses of 
M.D., M.S. or diploma courses, but also during the period of their continuing education. 
With the pace of advancement of medical and scientific knowledge, postgraduate education has 
become more important now. As medicine is a life-long study, postgraduate education has to 
supplement the undergraduate education. This should continue even after service in training 
posts is ended, and include arrangements to allow not only trainees but also doctors from all 
branches of the medical profession to have access to reference libraries and discussion groups. 

There is a need to establish Regional Hospital Boards in the different areas around medical 
centres not only to organise better hospital services but also for better training facilities to our 
future practitioners and specialists. There is, thus, a necessity to recognise certain posts as 
training posts in all hospitals which should satisfy the above requirements so that a large 
number of would-be specialists could get training. In order to achieve this, not only the 
Regional Postgraduate Unit but aUo the District Hospital or a group of hospitals should 
become teaching centres fulfilling the following requirements: 

fa) All consultants should • recognise their responsibility in the training of junior staff. 

Theyshouldregardthisas oaeofthe'mostimportant aspectsoftheirwork. ' ■ ' 
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In large centres Jike Delhi, Bombay, Calcutta, Madras and Hyderabad, where there are 
specialised hospitals, there is need for establishing institutes in association with the specialist 
hospitals, e.g. Institute of Orthopaedics, Institute of Child Health, Institute of Laryngology 
and Otology, Institute of Diseases of the Chest. Institute of Dermatology, Institute of Cardio- 
logy, Institute of Urology, Institute of Dental Surgery, Institute of Neurology, Institute 
of Psychiatry, etc. 

In smaller centres, where there are no specialised hospitals, specialist units or departments 
should be established and postgraduate education should be co-ordinated in co-operation with 
all the units. 


NATIONAL EXAMINATIONS 

In view of lack of uniformity of standards of examinations in the various universities, the 
Postgraduate Committee and the Medical Council of India have recommended that national 
examinations be conducted by a statutory body. The Indian Academy of Medical Sciences 
has come forward with a scheme for training specialists and bolding national examinations 
for their membership qualification. The Spedal Committee appointed by the Central Council 
of Health under the chairmanship of Dr. A. L. Mudaliar, Vice-Chancellor, Madras University, 
for the enforcement of uniform standards of postgraduate qualifications, has recommended 
national examinations to be conducted by an academy statutorily constituted. The Indian 
Association for the Advancement of Medical Education should attach great importance to this 
recommendation to improve the standards of our postgraduate education. 

SUMMARY 

The aims of postgraduate medical education are to train generalists and specialists to render 
a high standard of medical care, competent teachers for the rapidly increasing teaching 
institutions and research workers to do fundamental and applied research for the solution of 
health problems, besides providing continuing education for the generalists and the specialists. 

In the field of clinical sciences, the hospital is an integral part of the medical college. Wrih 
the increase in the number of admissions, there has been no corresponding increase in the 
teaching hospital beds and this requires our immediate attention. The hospital is the basic 
component in the training m clinical sciences and should be of the requisite standard to give 
proper training to the future generalists and specialists. The present training facilities In the 
teaching and non-teaching hospitals are inadequate. 

In the field of clinical training of Compulsory Housemen, the present arrangements are 
unsatisfactory and there is need for the organisation of a regular trsinins programme. Even 
after compulsory housemanship, the future generalists would require further House Oflicers* 
training. Suitable arrangements arc, therefore, necessary in the various (caching and non- 
teaching hospitals, not only for teaching purposes but also for providing amenities like library, 
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constituted by the Health Ministry in 1963 with the following members: 

1. Minister for Health 

2. Secretary, Ministry of Health 

3. Director General of Health Services 

4. A member of the University Grants Commission 

5. A representative of the University 

6. President, Medical Council of India 

7. A representative of the All India Institute of Medical Sciences 

8. A representative of the Indian Academy of Medical Sciences 

9. Representatives of the Regional Hospitals 

10. Representatives of the Colleges of General Practitioners or the President of the 
Indian Medical Association 

11. Co-opted members (professionals and members of the professional associations) 

This committee considers the over-all man-power requirements of physicians, specialists, tic- 
and the action to be taken for obtaining them. 

Regional Committee. There is now a necessity for the constitution of regional bodies, one 
for each State, to serve as the Postgraduate Medical Committee, comprising the State Health 
Minister, University representatives, Director of Health Services, Regional Hospitals* repre* 
isentatives. Deans or Principals of Medical Colleges, representatives of College of Oeneral 
Practitioners or associations and co-opted members interested in postgraduate education. 

These committees should co-ordinate tbe activities of the various elements responsible for 
postgraduate medical education in clinical sciences and should also decide the responsibility of 
the various authorities. With proper co-ordinated work of the National and Regional 
Committees, uniform development of facilities for such training throughout tbe country would 
become a reality. 

There should be a postgraduate Dean or Chairman appointed from the faculty of the 
medical centre, coucerned with the following responsibilities: 

1. Inter-relationship between the region and university and the college 

2. Arrangements for teaching and training in the region 

3. Advising on careers to the young doctot% «s that thels future careers may be 
planned 

4. Advising and placing of students from other States or areas 

5. Integration of general practitioners and specialists outside the services into these 

postgraduate arrangemenCs. 

In view of the need for a large number of teachers and specialists required for Health 
Services and for providing opportunities for the large number of postgraduates who proceed 
to the U.K. or the U.S.A. for want of facilities In India, this is all the more urgent. 
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j^URSES and those concerned with nursing services are increasingly conscious of the fact 
that the basic course which prepares nurses for first-level positions is not sufiicient for 
positions of responsibility or those requiring special skill and fcnowlrge. This is. partly due 
to developments in medical science which call for corresponding developments in nursing 
skilis and partly to the growing complexity of administrative routine in hospitals. Social 
changes today have Jed to new needs of patients, their relatives and friends. The basic course 
now includes a greater content of sciences basic to nursing and principles of nursing care, but 
further formal training, built on experience subsequent to the basic training, is essential to 
equip the nurse for fulfilling newer functions. 

The Second World War greatly accelerated the change that was faking place gradually in the 
pattern of nursing and the rapid growth in all directions in our country after Independence has 
increased further the rate and range of change. I would include in this the growth of uncraploy- 
ment which has brought pressure on many nurses to take a major share in the support of 
the family; sometimes even an auxiliary nurse-midwife is the only earning member. One 
can understand therefore the scramble for the few opportunities for promotion and the anxiety 
to know if a course will “count" towards promotion. One may deplore this tendency but it 
will persist until economic conditions improve. And it is being taken into account— not with a 
view to fostering it— when planning our post-basic programmes. 

There are four formal courses being given at present other than in special clinical fields. 
These are: Nursing Administration, Nursing Tutor, Midwifery Tutor, and Public Health 
Nursing. The administration and nursing tutor courses were started between 1942 and 1J44 
in Vellore, Delhi and Madras; the midwifery tutor course was started in Delhi in 1956. The 
curriculum for these courses has been amended and adjusted over the years. Many of the 
subjects are common to all the three courses, particularly, principles of teaching and adminis- 
tration and 10 hours of teaching practice. It is good for all matrons to learn how to teach 
and for all teachers to learn about administration. In Delhi, in addition to field observation, 
the students are sent for one month to different hospitals where there is a good nursing 
school or the opportunity to see good administration. The student-tutors give a minimum 
of 20 classes supervised by the hospital tutor; the administration students are assigned 
the detailed study of problems in various administrative fields. When they return to college, 
seminars are arranged so that the entire group can share experiences with one another and 
work together on actual life problems in the fields of nursing administration and teaching. The 
duration of the courses is 10 months but the midwifery tutors course has been extended by 

pne more month to provide experience }a domiciliary midwifery which many of the students 
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clinical conference rooms. X-ray and radiological services, etc. 

In order to improve the quality of our specialists, it is very necessary to give residency 
pattern of training to our postgraduates. To achieve this end, facilities for education in the 
hospitals should be radically improved. 

Under basic medical sciences, irt-scrvice tnUning should be organised and training posts 
should be offered to attract medical graduates. 

In clinical sciences, training should be given in hospitals where laboratory, diagnostic and 
experimental facilities exist and suitable teachers are available. 

Inducements should be offered to attract postgraduates to take up public health and social 
medicine where there is a need for a large number of qualiHed personnel. 

There is a necessity to create a nation-wide “university without walls” for the continuing 
medical education. 

Postgraduate medical education and training have received great attention in the U.K., th* 
U.S.A., the U.S.S.R., and Australia but not much in this country. 

Arrangements should be made to enable as many doctors as possible to have postgraduate 

medical education and training in India not only while they occupy training posts in hespi^^U 

but also during their continuing education. There is need to establish Regional Hospital Boards 
in the different areas around medical centres and recognise certain posts in the hospitals as 
training posts. The hospitals should fulfil certain essential requirements and should have 
facilities like seminar room, library, laboratory, lunch room, etc. 

Postgraduate medical education should be organised as a regional scheme in which all 
hospital units are the basic elements. The hospitals should be upgraded to meet the training 
requirements of interns, housemen and residents (postgraduates). 

The National Committee for Higher Education in Medicine and Allied Sciences functioainl 
in the Ministry of Health may form the governing body of the proposed Indian Postgraduate 
Medical Federation. 

There should be regional Postgraduate Medical Committees for each State to co-ordinate 

the activities of the various elements responsible for postgraduate medical education in clinicaJ 

sciences and also decide the responsibility between the various authorities. 

There is need for establishing institutes in association with specialised hospitals in large 
centres like Madras, Bombay, Calcutta, Hyderabad and New Delhi. In smallar centres, where 
there are no specialised hospitals, specialised units or departments should be established in the 
medical college hospitals. 

The question of organisation of national examinations by a statutory body to attain uni- 
formity in standards of examinations in the universities deserves serious consideration. 
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foraB.Sc. degree, an exemprion of one year being allowed for the nursing certiBcate. For 
the present, the courses are given only for nursing administration and education, including 
public health nursing, but it is proposed that specialised courses be established to cover five 
broad fields, namely, medical and surgical nursing, maternal and child health, midwifery, 
psychiatric nursing, and public health nursing. Specialisation in various clinical fields could 
be covered in medical and surgical nursing and paediatric nursing could be included in 
the broader field of maternal and child health or it might be the subject of a special course. 

The importance of clinical specialisation should not be underestimated. The question is: 
should there be formal courses for every special field with all the accessories of conditions for 
recognition, examination rules? Formal leaching is necessary lo give depth in phy.«iology, to 
give a better grounding in psychology and sociology, to teach the student how to express herself 
lucidly and logically. This can be done in the broad fields mentioned earlier. But ’no formal 
course can replace the experience and competence gained by working under the guidance of 
a specialist and an experienced ward sister, that is to say, learning from close observation and 
day-to-day care of patients. 1 hope that value will be laid increasingly, both by the nurse and by 
her employers, on this type of specialisation supplementing the formal course in a broader field. 
Monciaryjncentives are important in developing this programme, but even more important 
would be the recognition given to the concept that there is scope in nursing to develop such 
competence and that such nursing is essential for the efilrcttve application of medical science. 

The association of post-basic nursing programmes with educational rather than service 
iostleutions is encouraging and one may expect that future developments will take place 
increasingly within universities. The problem is to find good teachers. In common with 
other disciplines we look for the inspired teachers, the nurse imbued with an enthusiasm 
for nursing and with a close interest in the students and faith in Ibeir capacity to respond to a 
learning situation. Teaching post-basic students is rewarding work. Most of them are serious 
students, some of them desperately anxious to make the grade because of various pressures 
which often inhibit their capacity to learn. Some of them feci insecure. It is the task of 
the teacher to teach them to learn sad build up their confidence. She finds her reward in 
watching them blossom out as they progress in their course. Hitherto wc have relied heavily 
on foreign nurses to provide such teaching, but the courses which they have helped to set up 
are beginning to produce the teachers we need. 

What is the goaf of these educational programmes ? In the preface to a manual on post- 
basic nursing education prepared by the International Council of Nurses, the writer, Mr. Brech, 
said; “The greatness of man’s technological attainments can hardly be gainsaid. What 
remains open lo question is the benefit that he himself will draw from them.” The Nuffield 
Report had made a disturbing remark that “the end result of nurse-training for the hospital 
service is not nursing but adminislraixn.” Fears have been expressed that the end result of 
nursing education may be to lead nurses away from nursing. I do not think so. I think that 
with a greater understanding of the factors that contribute to health and disease, with 
opportunities to experience the satisfaction of doing good nursing, nurses will see more meaning 
in their work and wiH perceive the scope for extending nursing knowledge and developing and 
perfecting skills. The end result will be good Dursiii|. 
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have not had in the past. This will not be necessary when all schools for the basic midwifery 
course are able to give experience of domiciliary work. 

There has been a growing need for training for the Ward Sister in ward management and 

clinical teaching. Long experience and traditional discipline, which served very well in the 
past in the efficient management of a hospital ward, were either not available or not sufficient. 
Formal training in the principles of administration and its practical application was necessary 
to supplement experience and what remained of traditional discipline had to be sustained 
by an underslariding of inter-personal relationships. This thinking was the basis for the intro- 
duction of a 3-month course in ward management and for making this course a basic require- 
ment for the administration and teaching courses. Asa part of their field work the students 
undertake full nursing care of at least one patient and it is pleasing to find that the nurses take 
great pleasure and interest in this assignment as they get both time and enough equipment M 
nurse a patient as he should be nursed. 

These courses have served the needs of hospitals and nursing schools but nursing cannot 

fulfil its function wholly within hospital walls. Therefore to meet community needs a course 
in public health nursing was started in 1952 at the College of Nursing, Delhi, which was moved 
the following year to the All India Institute of Hygiene and Public Health, Calcutta. We were 
sorry to see the Course taken out of a Nursing College but the move proved to be very bene- 
ficial, as, in the Institute, the public health nursing teachers and students have the opportunity 
to work and learn with teachers and students of other public health disciplines which they 
missed in Delhi. This has been of the greatest value to the nurses, particularly in the forma**’'® 
years when the curriculum was being developed. In the beginning, this course, though po*** 
basic, really gave basic preparation, for the students had little or no experience of public health 
nursing. But, now that nurses arc working in primary health centres, at least two of the 
schools in the States are making experience of public health nursing a requirement for admission, 
so that what began as a basic preparation in public health nursing is now taking on the true 
character of a post-basic course, building on the previous knowledge and experience of the 
student. A short course in Supervision for Public Health Nurses has also been established at 
the All India Institute of Hygiene and Public Health. 

A course for a Master of Nursing degree was established by the University of Delhi in 1959. 
This course gives preparation in nursiog education and nursing administration, including 
public health for nurses who have a B.Sc. degree in nursing. The first year covers courses in 
psychology, the philosophy and sociology of education and its principles and practice. The 
students do 50 hours of supervised practice teaching, four-fifths of which is in the field 
related to their chosen speciality, and also two months of field work. The second year is 
concentrated more on nursing subjects and therefore the accent is on the methodology of 
studying nursing problems and on the research on the problems of nursing. 

Post-basic courses have also been started in two clinical fields: psychiatric nursing and 
paediatric nursing. What should be the fixture development of these courses, what type of 
further training and learning is needed, is a matter for serious consideration and I believe it i* 
linked with the recent and, as I would call it, exciting event for nurses, the establishment of post- 
basic courses for nurses by the universities of Kerala and Punjab. These are two-year courses 
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corporate the prinriples and practice of edocalionaJ phflosophy lo the betterment of mwJical 
education. 

In view of the rapid adrance in sciences which have a bearing on medicine and also in view 
of the adrar.ces made in the phiJosophy of education, the need for teacher training is stronger 
today than it was fell in the pasL To take an example, unless a teacher knows enough of 
molecular biology or enough of phj-sics and electronfcs, he will never be able to raise questions 
of a fimdatnental nature during his teadung, and therefore the students’ genuine interest may 
ne\-er be roused. 

Further, if we agree that in a good teaching pro^amme the student must be helped in tvaniing 
to lecrn rather than just to know; if we accept the principle that knowledge and learning arc 
different, that there is a large body which emphasises facts, that learning is very personal, that 
to concentrate upon facts arbitrarily selected as cold and bloodless is refusing to see their real 
worth, and if we further accept that learning requires freedom, that traditional teaching where 
the teacher preaches and the stndenf responds is relatively easy, and if we also concede that real 
teaching is concerned with helping the student to want to learn raiberthao to know and thai 
it involves an honest effort to understand the student rather than to jodge him, we will imme- 
diately concede that teaching is a s ery specialised and difficult assignment. 

The sooner, therefore, we realise that leaching is a speciality like any other and that the 
quality of teaching can improxc immensely by trainme, the better for cs. 

A MODEL PIJkN 

A dehaitIvT attempt to train the faculty' uas undertaken by the Graduate School of Medicice, 
Unhenity of Pennsylvania, ueder the direction of Dr. 3. Comroe, jr., m.d. Aiconrse was 
devised for training people who were already teachers in various medical schools. The course 
was divided into three trimesters and attempted to cover lbs following topics; 

The first trimester was devoted to statistics and msthematics as applied to medicine. 
Calculus was covered including differential equations and partial difTereatial cqnatioas. The 
fundamentals of statistical theory, its usefulness and limitations, were discussed. Design of 
experiments was briefiy touched upon. The use of calculating machines wus eaconraged. 
Critical evtduation of medical literature was also undertaken. 

The second trimester. The subjects covered were medical physics, chemistry and physical 
chemistry as applied to medical research. Emphasis was agaia on principles rather than on 
operating details. Some of the topics dealt whh were states of matter, separation and identi- 
fication of gases, dynamic analysis, tberomodynamics, chemical kinetics, radbtioa p.hysics, 
electronics, photometry, speclrophotomctiy, roieroseopy, fluid mechanics, separation and identi- 
fication of ions and molecules in liqaid state. 

The II ird trimester was devoted to the art and science of medical teaching, medical writing, 
medical administration and critical evaluatsou of Kterature. 

As part of the practical teacher training, eat* member of the group had to give a leeture 
which was critically evaluated on several points by the remaining group. The talk was tape 
recorded, so that the speaker could later play it back and listen to it in the light of the criucHm 
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TN the recent past there has been considerable rethinking, experimentation and reorg^'sa 
tion of the various aspects of medical education in several leading universities in the es. 

In our country in recent years, there has been an acute awareness of the shortcomings, ^ 

problems of medical education are receiving serious attention. It is therefore time to emp a 

sise an aspect of medical education which is not receiving adequate attention and which, i 

tLeg,le<Ae<i, will lead Va a lopsided iraptovetneot and tcotganisatioa of medical education. 

The field of medical education embraces four major areas: 

1. The syllabus and the curricular reorganisation. 

2. Problems relating to transition from the prc*medical to medical training. 

3. The selection of prospective students. 

4. Factors that characterise medical students and medical school. 

It is not the purpose of the present paper to discuss the various "teacher characteristics ^ or 
to define the dimensions of the teaching process. I only wish to emphasise that the teacher is a 
very important link in the "teachingdearning" processes and must receive due attention for aoy 
good medical education programme to succeed. To put it in the words of Dr. G. Miller: '*••• 

the midst of this upheaval one segment of the complex programme has largely escaped either 

systematic study or change. This is the teacher. Almost alone, the University of Buffalo 
Project in Medical Education has focussed attention on the preparation and role of the medical 
school instructor in the belief that the keystone in the education arch should not be over- 
looked.” 

THE NEED FOR TEACHER TRAINING 

It must be granted that members of a medical faculty come to their teaching roles well 
groomed as physicians or scientists. But they have had no preparation except knowledge of 
the subject matter for the task of instruction. U is also well known that invesligalors or 
physicians of great eminence may be unable to communicate with their students and this leads 
to a failure of the implementation of a teaching programme, however sound. It is well known, 
again, that there is no correlation between the skill of a person as a teacher and the amount of 

information he possesses. If the fund of knowledge and teaching skill cannot be equated it 

seems reasonable to improve their efficiency in teaching by a study of the learning process. 

It must, therefore, be conceded that mere acquiring of a degree is not preparation enough 
for the heavy responsibility of teaching. It is therefore our ressonsibility as educators to in* 
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Cadre of Medical Educators. It will,. I hope, meet to a great extent the acutely felt want of 
proper teaching personnel who are devoted to teaching and training. 

The proposal, though sound, may not find favour with many medical faculties. Such a res- 
ponse is based more upon emotion than upon reason. It is linked more to the problem of our 
unwillingness to break the established traditions and to accept new values. We need not be 
allergic to the idea of teacher training or the idea of an M.D. or M.S. taking courses in instruc- 
tion tcachniquc and philosophy. We appreciate an M.A. or M.Sc. candidate having to 
acquire a ‘bachelor’ or ‘master’ degree in education, W'c do not mind a B.A. or M.A. going for 
I.A.S. training. We view with equanimity an I.A.S. going for training in public adminis- 
tration or public accounts. Why should we resist the idea of a medical man taking training 
to become a more efficient teacher ? 

If we have to adequately cater to the academic and emotional teaching needs of a large 
number of new medical colleges, if we desire to have standards of education and research as 
good as any in the world, we cannot shelve this aspect of medical education. The problem 
must engage our serious attention. 

In conclusion, I would plead that we must keep our minds open, and in spite of difficulties 
and limitations, we should set in motion measures to improve the quality of teaching. After 
all a medical school is only as good as its faculty. 
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offered. The tape recording also provided an opportunity for the individual to compare his sub* 
sequent performances. 

An interesting part of this programme was that every speaker had to give a talk during 
which he was interrupted repeatedly with questions. It helped to train the mind to keep the 
continuity of thought in spite of distraction. 

Another significant and, to my mind, very important part of the teaching programme was 
the instruction in the art of conducting seminars. Tlils is very different from giving a forma! 
lecture. It is much more difficult and requires much more skill on the part of the chairman. 
Each member of the group had to conduct a seminar on a topic of his own choice. 

At the end of most of these talks very useful suggestions were offered regarding how the 
contents could have been reorganised or how wsual aids could have been improved. It was 
revealing how much life can be put in the same talk when managed by a master mind. 

A course in medical writing comprised two seminars on the use and abuse of words. Then 
the members of the group corrected some papers submitted for publication. Subsequently, they 
had to write some articles of their own which were critically commented upon and rewritten. 

Critical Eraluatlon of Afedicai Literatcrre. Interspersed throughout the course were sessions 
on critical evaluation of medical literature. Articles selected from classic and less distinguished 
medical literature were assigned for crillcal analysis of style, content, design of experiment, 
validity of conclusions, etc. These seminars were conducted by mature investigators. 

At the end of the basic course of three trimesters, arrangement was made for every indivi- 
dual to have a period of intensive training in bis chosen speciality. 

1 have reported this course in some detail so that a similar course may be fashioned keeping 
this model in mind. 

The purpose of such a course is to fill a definite place in medical education. There could 
be some argument regarding the content and organisation of such a programme. It should be 
conceded that the course may have to be modified to suit local resource and requirements. 

TWO QUESTIONS 

We must now examine two vital questions: 

(a) Where can such a faculty training programme be started ? 

(b) Will it attract students ? 

A course patterned after the one outlined can definitefy be started at the older universiti^ 
and medical colleges like Calcutta, Bombay, Madras, and Delhi. Given the will it is not 
difficult to have the necessary pool of talent in medical and allied sciences to organise such a 
course. 

Such a training programme will attract students if we raise teaching to the level of a speciality 
and give the candidate so trained the necessary status and financial rewards There should be 
no difficulty in considering the training as a speciality when we see that the person spends two 
years in intensive formal training and investigation as required by other specialities. It 

help establish a uniform standard of teaching throughout the country and create an AH India 



RtPORT ON GENERAL PRINCIPLES OP POSTGRADUATE MEDICAL EDUCATION 11 

medical and clinical deparlments so that better opportunities arc available to the candidates for 
proper training and experience. 

Therefore, while expanding a department to undertake postgraduate training, attention should 
also be given to the overall development of other related departments fpre* and para-clinical). 

Recommendailan No. 6. In order to organise better hospital services which in turn would 
provide belter training facilities to the postgraduate students, the postgraduate unit should co- 
ordinate a service and training programme with approved district hospitals within the region. 

Recommendation No 7. Though postgraduate candidates will be mainly working in their 
respective specialities, a few of them might like to continue advanced research in the subject of 
their choice. Hence research workers should be encouraged and developed as a part of post- 
graduate studies. 

- In order to provide academic recognition to such workers, they may be given the oppor- 
tunity to register for the Ph.D. degree. 

Recommendation No. 8. To provide uniform standards of examination, the Conference 
recommended the establishment of a Central Board to conduct exanjiaations at 4-5 centres in 
rotation. Only such institutions as arc approved by the Central Board should be centres of 
examinations. 

Recommendation N^. 9. Jince teaching of the speciality may constitute one of the impor- 
tant activities undertaken by the postgraduate students, it was felt that all postgraduate students 
should be given suitable opportunities to learn about principles and methods of teaching. They 
should also be given, it was pointed out, adequate opportunities for teaching. 

Recommendation No. 10. In view of the demand for trained nurses to work in various 
specialities, it was thought that graduate and postgraduate training facilities should be given to 
nurses, wherever possible, through the uoivcrsiiies. 
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THE 5th Annual Conference of the Indian Association for Advancement of Medical Education 

reviewed the general principles of postgraduate medical education and emphasised that the 
following should constitute the three basic principles for organising postgraduate medical 
education in India: (I) training of medical graduates in various surgical specialities; (2) train- 
ing in proper research methods; (3) recruitment of properly qualified and trained teachers. 

The following are the main points which arose out of the discussion on the first day of the 
seminar on postgraduate medical education. 

Recommendation No. I. In selecting postgraduate students academic proficiency should 
constitute only one of the many criteria for selection. The observations made by the staff 
members in respect of candidates* aptitudes, powers of observation and expression should 
be taken into account. 

Suitable yardsticks must be developed for objective assessment of the candidates during their 
housemanship and internship. 

Recommendation No. 2. There is a need to maintain a high standard of training at the post- 
graduate level, which can be achieved through careful supervision and day-to-day guidance. 
This is possible only when the number of postgraduate students per supervisor is four or less 

Recommendation No. 3. Regarding the period of training it was felt that four years after 
full registration should be required for postgraduate training in all clinical disciplines. 

Recommendation No. 4, Concerning the methods of training it was observed that the number 
of didactic lectures should be cut down as far as possible for the postgraduate training, as such 
lectures are of limited value. 

It was therefore felt that within the framework of the courses, candidates should be given 
ample opportunities for learning through observation, pariicipatlon in the seminars, and cltnico- 
palhological conferences. 

It was also recommended that the candidate be given graded responsibility for patients in the 
speciality during the period of training. 

It was pointed out in conclusion that the methods of training should be utilised in such a 
way as to help the candidate to gain self-confidence, initiative, resourcefulness and competence 
in the speciality of his choice. 

Recommendation No. 5. Effective postgraduate training can be carried out only when the 
minimum essential requirements of physical fadlities, staff and equipment have been pro* 
yided- Furthermore, there js a peed to co-ordipate the development of pre-medical, para- 
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and th= methods of assessment of postgraduates were discussed iu 
The training programme and th . j ,^5 jeUberations was that the ttamiug 

alUheir aspects and one eouelus, on wh ehjm^rff^^^^ ^ 

programme should he eaten e ^ dissertation and the examination should 

shouid he ashed to Ptri addition to continuous assessment of the candi- 

consist of written, oral ““‘'.’’"' •L The numto of lectures should he cut down, iecturcs 
dates throughout ' gaining, and methods other than lectures should he 

being not of much use m confidence, initiative, resourcefulness and competence 

introduced for huildrag up accepted as sound suggestions. It was also felt 

in the speciality of their choice. candidates should he given ample opportunities 

that, within the framework p ,, through participation in the seminars and clinico- 
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was reviewed and it was U,. postgraduate teaching should he to inculcate in the 

training of postgraduates, ritherthan to hammer out a technician or a drallsman. 

nnnd of a student a individual research should he given greater import- 

Therefore, in the education is likely to play an important 

ance than any other ' Lluding teaching and general and specialist practice, 

par. in all fields of tfrtog in L 

Though postgraduate candidate „5nareh i„ the suhject of their choice. There is no 

them might like to f ,bonld no. be encouraged and why research work should 

reason, therefore, why research jc5_ order to provide academic recogni- 
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GENERAL PRINCIPLES OF POSTGRADUATE 
MEDICAL EDUCA'nON 

Chairman's Report 


'^HE Conference at its plenary session considered the general principles of postgraduate 
medical education. 

The organisational pattern of postgraduate medical education was reviewed in the light of 
the developments that have taken place since tnc First and Second World Medical. Education 
Conferences which bad discussed two themes, namely, “Philosophy of the First Rate as the 
Objective of Undergraduate Medical Education” and “Medicine as a Life-long Study.” It was 
agreed by the members of the Conference that postgraduate medical education comprehends 
(a) graduate medical education after full registration, (b) postgraduate education for a quali- 

hcation, either for a diploma or a degree, and (c) continuing education for the specialist or 

the general practitioner. Emphasis was laid on the need for the clinical training for interns 
and house surgeons and the necessity to have residency type of training for the postgraduates 
in the clinical sciences. It was also felt that there was need for reorganisation of the hospital 
services and the creation of posts of interns, house surgeons and residents .and improvement of 
facilities for trainees in the form of library, laboratory, X*ray, conference rooms, hostels, 
etc. The present situation In India, compared with that prevailing in other countries, was 
reviewed for evolving a pattern of reorganisation at the national and regional levels in our 
country. 

The method of selection of the postgraduate student, his qualifications, the training that is 

to be given to him and the facilities to be offered to him, all these aspects were emphasised. It 
was thought that the postgraduate students are to be trained as generalists, specialists, investi- 
gators or teachers, each according to his aptitude, because each of these professions has a 
specific role in the medical organisation. It was also considered that academic proficiency 
constitutes only one of the many criteria for postgraduate students, and, therefore, it was 
observed that the aptitude of the candidate, his powers of observation and expression should be 
taken into consideration at the time of admission. For objective assessment of the candidates 
during their housemansbip and internship, the need for developing suitable yardsticks was 
emphasised. 

The criteria for selection of a postgraduate teacher were reviewed and jt was agreed that 
emphasis should be laid not merely on merit, but also on his capacity for research and his 
ability to teach. Hence, training of teachers, specialists and investigators was considered 

important. It was also agreed that since teaching of the speciality might constitute one of the 

important activities undertaken by the postgraduate students, all postgraduate students should 
be given suitable opportunities to learn the basic principles and methods of teaching. In addition 
they should be given adequate opportunities for teaching. 
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ORGANISATIONAL PATTERN OF POSTGRADUATE 
TRAINING PROGRAMME IN ANATOMY 

L. W. Chacko 

Professor of Anatomy\ All India Institute of Medical Sciences, Kew Delhi 


'J'HE p2ttem of postgradnate trainios programme is to be considered on tbe basis of the area 
and content of the fieJd of anatomy, tbe intematioaal standard of research and teaching 
in anatomy and its modem trends as against its present status in our country. A goal has to 
be set for the standard of its practice in the country and then formulate steps by which a 
department is organised as a sound base ibr training and research covering the entire field. 
The organisation of the postgraduate programme can then be based on tbe research activities 


and the courses offered by tbe departmenL Further, the degree the postgraduate is aiming at 
and the minimum time required to complete adequate training should be taken into consi- 


deration. 


The rationale of the organisational pattern of postgraduate prograzzuae has been gives more 
emphasis ia this paper than the orgaoisatiosat patters itself because tbe latter is apt to vary 
from place to place and, therefore, it can be tackled best by tbe individual organiser. 

One of the main features of the science of anatomy has always been its unusually wide scope. 
The subject embraces tbe whole range of organic structure, i. c. the organisation of the 
elementary component of living matter that forms a complete cell, the organisation of tissues, 
organs and finally the integrated living organism. All these are included in the subject of 


anatomy. 

Our present knowledge «ith regard to the structure which forms the basis for the mechanism 
of activities in a living organism is deri'*ed mostly from inferences based on the study of cadaver 
which has now been found inadequate for the study of tbe living body. Therefore, most 


problems are now being investigated directly from tbe study of the living human or animal 
subjects by new methods. All the new dcs’clopments m biology on account of the rapid adrances 
in pure sciences and technology, have also affected tbe developments in human anatomy, thus 
widening the scope of its application to all branches of the medical sciences. Application of 
technical methods, particularly experimental, to the study of anatomical probTctns is being used 
on a wide scale, which demands a high degree of technological knowledge. 

The subject of anatomy is traditionally classified under such headings as Neuro-anatomy, 
Cardiorascular anatomy. Respiratory anatomy, Gostro-enterologlcal anatomy. Reproductive 
biology. Urological anatomy, Endeerinological anatomy, etc. Bat the inmiigatory and training 
activities in the field are carried out at the followrag levels of observation: 


1. Gross ana toposraphieal anatomy 

2, llUtolosy 
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The following units are suggested to be established in an upgraded department of anatomy. 

1. Gross and topographical anatomy 

This unit has already an established tradition in India, A medically trained person with 
an F.R,C.S. or M.S. Surgery or M.S. Anatomy qualification with Ph.D. and postdoctoral 
training and good research experience may take charge of all activities in this working unit. 
This unit is traditionally suited for integration with the clinical activities of the hospital. The 
personnel chosen for this unit could also do part-time work as clinical scientist. This gives 
mutual benefit to both anatomical and clinical research and teaching. 

2. AficrO'analomy 

This unit has a wide scope to undertake work in any speciality like Neuro-anatomy, 
Cardiovascular anatomy, Respiratory anatomy, Gastro-cnterological anatomy. Reproductive 
biology, Urological anatomy. Endocrinological anatomy, etc. as and when expert personnel 
become available. To begin with, it could be one working unit under a specialist in any one 
of the above fields. 

3. Neuro-'oriatomy 

This is the only systematic discipline In the micro-anatomy group which has application to 
all other fields and requires special equipment and knowledge of lechoology. An expert in 
ncuro-aoatomy with knotvledge of neuro-anatomical, neurochemica! and neurophysiological 
technique may head this unit. 

4. Experimental embryology 

Experimental embryology (morphogeoetics) is a special branch of anatomy. The problem 
of organisation of the unfertilised germ cell and of the developing ovum is now being 
pursued with histcchemical and biochemical techniques. This field is marked by Improvements 
in technical methods of experimental work on the mammalian embryo in-utero and on the 
chick embryo in the egg. These techniques ate being used for the study of developmental 
mechanics of moulding of organs, study of cellular differentiation and migration and are 
applicable to problems of growth, repair, and rcgeneralion. Tissue culture technique is used 
for the study of morphogenesis and differentiation. An expert in this field will head 
this unit. 

5. Histochemistry and cytology 

Histochemistry reveals a new threshold of knowledge. As Le Gros Clerk has expressed it, 
a wealth of knowledge has areumulated in the past from the architecture of tissues and cells 
which has enabled us to discern the chemical and enzymatic pattern in the cellular architecture. 
From this will emerge the understanding of rhe functional and metabolic state of the tissue. 
Thus, from histology and cytology of the part, the new field of histo* and cyto-chemhtry is 
emerging which will develop into histo- and cyto-physiology. 
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The recen! developments in pure sciences have led to new optical methods which art 
the most outstanding features in the recent progress of histological research. The two 
new fields developed in the investigation of the structure of tissues are: 

(a) Ultra structure and electron microscopy 

(b) lllslochemistry 

More than this, anatomy is also o historical subject in so far as it is concerned with the 
genesis and growth of tissues and organs from germ cell. It is also concerned with |hf 
evolutionary origin and development by the varied manifestations of*structuraI organisation 
during the distant ages of geological past. The following fields come in this category: 

1. Problems of growth and development 

Human embryology 

Development of noimal child up to adutt stage and gerjatrics 

Maintenance, repair 

Teretology 

Regeneration 

Transplants, grafts, etc. 

2. Morphology In organic evoltilha 

(a) Comparative or vertebrate embryology 

(b) Comparative anatomy 

(c) Genetics 

(d) Physical anthropology 

(c) Palaeontology— fossil study of human and primates 

On account of the wide scope of the area and content of anatomy and the technological 
advances in the field, the organisation of the department of anatomy requires careful thought 
and planning. The modern anatomy has branched into a number of specialised fields, each 
having a vital rote to play in all the fields of modern medicine. Thus the new demands on the 
department of anatomy from all clinical fields are increasing daily. Time has come when no 
one irdivHoal can claim to be the master of all the fields comprising modern anatomy. 
order to carry out both training and investigation in nlJ its braoches elTccUvcly, the departmeol 
of anatomy requires to be divided Into a number of working units to be run by specialist*- 
Since the branches of anatomy are many, a feasible number and type of workine units init'sH? 
to be established in the department of anatomy depends on the following considerations: 
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The followins units are suggested to be established in an upgraded department of anatomy. 

1. Gross and toposraphica! anatomy 

This unit has already an established tradition in India. A medically trained person with 
an F.R.C.S. or M.S. Surgery or M.S. Anatomy qualification with Ph.D. and postdoctoral 
training and good research experience may lafce charge of all activities in this working unit. 
This unit is traditionally suited for integration with the clinical activities of the hospital. The 
personnel chosen for this unit could also do parMime work as clinical scientist. This gives 
mutual benefit to both anatomical and clinical research and teaebing- 

2 . j\ficrO'nnalDmy 

This unit has a wide scope to undertake work in any speciality like Neuro-anatomy, 
Cardiovascular anatomy, Respiratory anatomy, Gastro-entcrological anatomy. Reproductive 
biology. Urological anatomy, Endocrinological anatomy, etc. as and when expert personnel 
become available. To begin w'ith, it could be one working unit under a specialist in any one 
of the above fields. 

3. Neuro-anatomy 

This is the only systematic discipline in the micro-anatomy group which has application to 
all other fields and requires special equipment and knowledge of technology. An expert in 
neuro-anatomy with knowledge of neuro-anatomicaf, neurocbemical and neurophysiological 
technique may head this unit. 

4. Experimental embryology 

Experimental embryology (morphogenctics) is a special branch of anatomy. The problem 
of organisation of the unfertilised germ cell and of the developing ovum is now being 
pursued with histochemical and biochemical techniques. This field is marked by improvements 
in technical methods of experimental work on the mammalian embryo in-vtero and on the 
chick embryo in the egg. These techniques are being used for the study of developmental 
mechanics of moulding of organs, study of cellular differentiation and migration and are 
applicable to problems of growth, repair, and regeneration. Tissue culture technique is used 
for the study of morphogenesis and differeniialion. An expert in this field will head 
ibis unit. 

5. Histochemistry and cytology 

Histochemistry reveals a new threshold of knowledge. As Le Gros Clerk has expressed it, 
a wealth of knowledge has accumulated in the past from the architecture of tissues and cells 
which has enabled us to discern the chemical and wixymatic pattern in the cellular architecture. 
From this will emerge the undersfanding of the fuDctioual and metabolic state of the tissue. 
Thus, from histology and cytology of the part, the new field of histo- and cyio-chemistry is 
emerging which will develop into faisto- and cyto-physiology. 
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6. Ultra structure — Electron microscope unit 

lo lie days when Ji|bt microscope was first used for biological studies, a new life with a 
new vista opened out before the investigators and as a resnlt a large variety of facts became 
available wbiefa led to the modification of the existing concepts. Likewise, the use of 
electron microscope has now opened a new world. This new field together with the use of 
new iostniments and new technique wU doubtless extend our vision of the living unit towards 
the direction of molecular anatomy. Vast amount of new observations have been made in 
advanced countries with this new instrument during the past 15 years. In India, on the other 
hand, not a single anatomy department possesses yet the facility for using this iastrumenL 
Consequently, our keen young men and women are losing a great chance of participating m 
this challenging venture of anatomical sciences and, therefore, contributing original wort m 
this fertile field in large numbers. Wc must, therefore, consider the urgency of establishing 
this field in anatomy. 

7. Human genetics 

During recent years there has been a rapid advance in human genetics and this is due to 

the work on mammals and human beings which has now been made possible. There has 
been greater realisation of the need for development of this field in medical institutions and 
also for the need of including it in the medical curriculum. W.H.O., Ford Foundation and 
other organisations are keen to help the development of this field. 

It is DOW being realised that man being a product of heredity and enviroament, both factors 
not only operate throughout the normal grownh and development of an individual but also affect 
his reactions during age and sickness. During the past half a century, the environmental 
pathogenic factors were Investigated for knowledge of etiology and method of controlling of 
disease As a result, in recent years the genetic aspect of diseases has assumed importance. 

There is a great scope in the application of the discipline for correlation with embryology 
and anatomy. Because of its importance in connection with the development and malforma- 
tion of the individual and the concept of variation within the species which have thrown light 
on certain differences in susceptibility to disease and for certain types of hyperreaction, it is 
taken for granted that this new knowledge will also be extended to clinical fields. 

8. Physical anthropology, human and primate palaeontology, eomparaiire oicrfomy and evolution 
These may form a composite unit deaJwg vitb basic biolo^cal and bistorical aspects of 
anatomy. This unit can function under a specialist in any one of the composite fields. 

Having explored the area and content of modem anatomy, and the rationale of organisation 
of a department of anatomy to meet the needs of modem medicine, the principles guiding the 
planning of postgraduate programme m anatomy are considered below; 

1. Advanced knowledge of pure sciences such as physics, chemistry, mathematics, 
psychology, sociology, etc., which is a prerequisite for postgraduate training in anatomy and 
which has not been covered in (he uniTcttiiy training, may be made up in the curriculum of 

the postgraduate. 



OROANTSATTONAL rATITRS Of TOSTCRADUATC TRAIVISO PROGRAMME IN ANATOMy S7 

2. Thcncwiily forlht jvjsigraduatu !o have ba*le knowledge in difTcrent branches of 
anatomical sdcnccs as nl50 in allied sciences and their recent trend, is now a recognised fact. 
As postgraduate training for M.S. Anatomy is broad*ba$ed. it is necessary to has-e a 
biological, biophji/cal, biochemical and physiological background in order to prepare them for 
entry into new frontierj of anatomy. Modern development of viewing structure even at a 
molecular lc«l should be kept in view. 

3. The historical aspect of how the human body came to assume its present status, man's 
place among mammaJj and vertebrates and principles of organic evolution and origin of man 
ore also to be included in the curriculum. 

4. During the period of training a student should view the subject as an investigator 
and a learner and the whole group of academic stalT and postgraduates of the department 
should be tuned to this approach. Since the traditional method of leaching is nothing but 
transference of the existing knowledge from one category of people to another, it is necessary 
to lay emphasis on the habit of iavestigation and critical thinkirrg in addition to formal 
lectures. 

5. Considering the low standard of technology in India at present, methods of insrsti- 
gation should be given high priority. These methods include instrumentation of all types, 
histological, physiological, biophysical, biochemical, histochemical techniques, etc. 

6. Knowledge of the history of medicine, anatomy, embryology and neurology enable* the 
student of the postgraduate class to appreciate the increasing urge of man to know more about 
himself and also to understand the phiiosophy behind the practice of scientific anatomy. 
Therefore, «« must also consider this in framing the syllabus. 

7. The postgraduates should be encouraged to be familiar wjih the activities of inter- 
national organisations in anatomical and other biological fields. They should be taught to 
keep abreast of the more important deveiopmeots in anatomical and allied sciences and they 
should keep in mind their own not-ioo-high scientific standards in comparison with the inter- 
national standards. In fine, they should be interested in the problems of medical education 
in their country and abroad. 

S. It is advantageous for a postgradoaie to have working knowledge of more than one 
foreign language which is most useful for keeping in touch with the current scientific 
developments of other countries. 

9. Experience in undergraduate teaching. The postgraduates may be given assignment 
^irr ftMcftrrrg- tin irridcce^sdastes eiai aaiy So gaio experretice in "kachiss" snd Jsscsiag ibe 
subject through "teaching” but also to impart to the undergraduates the idea of learniog 
through observation, the necessity for contribotiog new knowledge and the development of the 
mind of enquiry. Immense mutual benefit can be derived by both undergraduates and 
postgraduates in this way. The attention of the postgraduates should be directed to the 
fast-expanding and developing cbaraclcr of the sdence of anatomy and its communciation 
within the limited time available to the undergraduates. This will naturally stimulate (he 
postgraduates to discover ways and means of facing (he situation. 

10. Concurrent clinical training is often recommended for postgraduates in medical 
institutions. The principles undetlyiog this (raiuog arc to enable the anatomy teacher to be 
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aware of what preparation is required for the undergraduates for initiation into the clioical 
training and, secondly, to understand the anatomical basis in the production, diagnosis 
and treatment of diseases. Every clinical department conducts worthwhile courses, and 
these may be attended with advantage by the postgraduates in anatomy. It requires a 
great deal of thought to choose the right clinical sessions which will be found most useful to 
postgraduates in anatomy, particularly in view of the limited time at their disposal. In this 
connection, a warning is appropriate. M.B.B.S. graduates have had this clinical experience 
already. A poor repetition of the same is, therefore, a waste of their valuable time. Considera* 
ble discretion needs to be exercised in utilising clinical facilities for postgraduate training >n 
anatomy. 

It is generally accepted that a period of about 5 years of intense activity in a scientific field 
makes one competent to begin to function as a specialist. The five-year period may be com- 
pleted in two stages. The first stage builds up a broad base in the fundamentals of all the 
branches of anatomy, including the allied fields of physiology, biochemistry, biophysics and 
methodology of research. After the completion of this course, the Master's degree may be 
awarded. This qualifies the candidate to proceed to the second stage which enables him 
to study intensively in a limited field of bis choice. It is expected of the candidate to do 
independent original work under supervision. After the satisfactory completion of the work, 
the degree of Doctor of Philosophy may be awarded. 

A curriculum for postgraduate training for the award of M.S. degree in anatomy is given 
below i 


I. Basic sciences 

Besides advanced physics, chemistry and biology, the following subjects may be added: 

1. Biophysics 

2. Biostatistics 

3. Mathematics 

4. Psychology and sociology 

The courses in these subjects in the university i departments may be attended by the 
postgraduates, 

II. Allied medical sciences 

1. Physiology 

2. Biochemistry 

A good undergraduate standard in these subjects is essential 

III. Analomical sciences 

Fields to be covered in advanced courses in anatomy: 

1. Gross and topographical anatomy 

2. Neuro-anatomy 

3. Micro-anatomy, cytology, including ultra structure ’ 
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4. Developmental anatomy 

(a) Human embryology fpre-natal devcJopmeny 

(b) Comparative embryology 

(c) Development of normal child up to the adult stage 

(d) Maintenance and repair 

(e) Modern trends in geriatrics 

5. Historical aspect of man 

(a) Comparative anatomy and phytogeny 

(b) Physical ant&ropotogy and pa/acontotogy 

(c) Genetics 

(d) Principles of organic evolution 
IV. General 

(a) Language— one European language besides English, e.g. German or French 
or Russian 

(b) History of medicine, anatomy, neurology and embryology 

(c) Medical education with special reference to the place of anatomical sciences in 
the training of medical scientists who choose a career in all or any two or one 
of the three of the following services: 

(i) Clinical practice 

(ii) Teaching 
Ciii) Research 

(d) Current activities of the international and national anatomical organisations 

V. Technology 

1. Microscopy 

(a) Phase contrast 

(b) Fluorescence 

(c) Polarising 

(d) Electron microscope 

(e) Reflecting microscope 

2. ChTomatography 

3. Spectroscopy and spectrophotometry, speclrofluorometry 

4. Radiography; auto-radiography; X-ray diffraction technique and radio isotopes 

5. Tissue culture technique 

6. Histological, histochemical techniques 

7. Cadaver injection — embalming 

8. Museum technique 

9. Operation techniques 

(a) Clinical 

(b) Experimental 
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10. EJectro-anatomical {echaique 

1 1 . Photomicrography 

Some familiarity with all modem tools and equipment used for research is essential. 
Practice in the methodology of research 

(a) Designing experiments for research 

(b) Instrumentation and techniques 

(c) Practice in going through large volume of literature 

(d) The art of writing a thesis or an article for publication 



AIMS AND CONTENTS OF POSTGRADUATE CURRICULUM 
IN ANATOMY 

Or. T. JAKARDHAHA.N, M.SC. 

Direcfor & Professor, Institute of Anatomy, Stanley Medical College, Madras 


'J’HE emphasis in any medical institution now is more and more on postgraduate studies 
where only the minimum facilities for undergraduate studies are available. However, 
postgraduate medical education will not be what it ought to be, and will not get the necessary 
facilities and the impetus needed unless some definite conditions are laid down in regard to 
these courses. Postgraduate facilities in clinical subjects cannot possibly be available to the 
extent needed if simultaneously the prcclinical departments are not correlated with the parti- 
cular postgraduate subjects of study that are to he uodertaken. From this point of view, it is 
an excellent programme to start an Institute of Basic Medical Sciences as a preliminary step 
to upgrade our postgraduate teaching and research in clinical and Bon-clinical subjects. It 
cannot be denied that conditions that would be required for such an object will not be available 
in each of the medical institutions in our country. For ibis purpose, therefore, the only alter- 
native to the present conditions in our country is that, wherever there are two or more medical 
colleges or mstitutions, we should avail of the existing facilities for postgraduate teaching by 
adopting ioter-college co-operative teaching. Further, our universities have upgraded their 
own departments to the extent that government institutions were not able to do. In view 
of such facilities being available in many Indian universities, these resources should also be 
pooled and utilised in our programme of postgraduate teaching. 

In anatomy, for instance, in recent years, many side specialities have developed-em- 
bryology, histology, histo-cbemistry, neuro-anatomy, physical anthropology, surgical 
anatomy, odontology, etc. Each of these specialities requires separate well-organised labora- 
tories manned by persons trained in these different branches as separate specialities. For 
this purpose, equipment may be pooled and utilised with much advantage both alike by univer- 
sity departments and government institutions. In Madras, for example, the only place where 
advanced biochemical work can be done is in the university department. The facility to 
work with an electron microscope exists only in the botany department of the University. 

Unless all these facilities are utilised, our aim to upgrade the postgraduate teaching and re- 
search in our country will process very slowly indeed. 

On the clinical side, for instance, the rapidly developing subject of neuro-surgery will be 
very much behind international standards unless the students of postgraduate class in this 
highly specialised department get the advantage of a team of teachers associated with the 
teaching of the specialities like anatomy, ncoro-chemistry, neuro-pbysiology, neuro-patbo- 
logy, neuro-bacteriology, etc. 

The objective which all the postgraduate departments, whether medical, surgical or other 
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specialists, should follow is to bring their postgraduate student in line with the current trends 
in the medical sciences which are of importance to future medical developments. To this 
end we should organise combined clinical and basic medical science courses. All post- 
graduates during this period, of at least 6 months in the basic medical training, should have a 
clinical attachment in the special subject of their choice, such as general surgery or medi- 
cine, cardiology, cardio-vascula'r surgery, endocrinology, dermatology, hematology, paedia- 
trics, psychiatry, orthopaedics, obstetrics and gynaecology, 

The number accepted for this educational programme should not be more than two or 
three under each speciality for an institution. All should attend the basic medical sciences 
course. Moreover, a supervisor should guide their reading and laboratory worl: and in appro* 
priate cases a student should be allowed to take part in current research programmes. 

The concept that anatomy is the study of the dead animal has tended to limit the field of 
research. It is also wrong to think that anatomy is restricted only to the study of human 
beings. The fields of heredity,' genetics, morphology and physical anthropology offer 
unrestricted possibilities to the anatomist in the study of the living man. 

If this is accepted, we should drastically change our mode of teaching and reorganise our 
anatomical laboratories to the needs of our new medical curriculum. 

Anatomical teaching in future, I feci, should be linked up with the team work in other 
subjects such as medicine, surgery, obstetrics, neurology, optbalmology, etc. 

The actual dissection part of the curriculum for postgraduates can be completed in the 
earlier part of their study, eliminating those useless details with which it is at present saddled. 
The supervision of this part of dissection can safely be entrusted to junior surgeons and junior 
staff of the anatomy department. However, the study should be in the hands of the senior 
staff of the anatomy departments. 

There should at least be one such postgraduate medical centre of training in each State 
where all the specialities will gradually develop. The training given in postgraduate centres 
should be of a comprehensive nature including not only the basic medical sciences but also 
some of the fundamental biological sciences. 

Medical literature has expanded in recent years very rapidly and, as a result, not one single 
faculty can cope with the entire load of the cunlculum.- We must decide what we should ask 
the student to study. ' 

The selection of syllabus ffor teaching each speciality must be done by the faculty as a 
whole rather than by one deparUMMJt singly, which becomes more and more speciaiised as our 
present-day knowledge increases. 

By inter-departmental ' programme of teaching, much duplication' can be avoided. Also, 
the teaching of anatomy cannot be handled by one department alone. The subject of anatomy 
branches out in several directions and it concerns several departments. Therefore, to teach 
effectively, we must give up our present conventional departmental system. 

I feel I must stress here the fact that medical graduates are not being given sufficient 
attractions In our country to take up postgraduate studies is non-clinical subj'ects. The reasons 
for this are well known to everyone and I shall not dwell on this subject here. Unless the 
paucity of candidates for postgraduate, tnuning in non-clinical - subjects is overcome, our 
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, ■ ■ ,1 will continm: to be staffed bymedical graduates who are not 

departments ranon-cl,n.c l Jb ^^ butareforeed to oceupy a berth In these depart* 
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and comment on. J j„ates but is conducted in a medical college. The 
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schedules. These non-climcal ^bty. Such devoted workers in individual 

without clamouring to go in f”' * futu^ development of the postgraduate medical 

subjects are necessary at present tor 

Education in our country. favourably with the approved special- 

If the best of our due to insufficient and inefficient support aud^ help 

ists in other countries, it is, in my P ’ ,hass circumstances the introduction of 

from suitably qualified aod ® departments will remedy the long-felt need. These 

non-medical scientists mourn in their specialities and may publish text books 

men, in years to come, will to be exerts ^ot be considered a 

and contribute valuable researc ^ tbeir subjects who have chosen a speciality 

class by themselves. They are s 

as their life-long career. physicists, from chemists and 

Medical specialists of th details for their own benefit and guidance. 
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However, the Madras ^ should continue to be medical men noth posN 

schedules, the heads of non-clini P required teaching and research expen- 

graduate qualificattou in the speci ^^y ^ however, to become additional or associate pro- 

ence. The non-medical scientis ..... ^ 

fesso'rsiathese departments. duate training in anatomy 

There is another ‘■'P'? °'^.,'’“L„o,e degree in anatomy is a course of study for two 
adopted since 1957. The first P^'^^^sis. The candidate, in addition to a genial study 
years without the necessity of ’»''.''”®„bject from any one of the five subjects enumerated below . 
of gross anatomy, chooses a special sun, 


1. Histology 

2. Embryology 

3. Neuro-anatomy 

4. Surgical Anatomy 

5. Odontology 
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Only those candidates who have taken this M.Sc, degree are allowed to register for the Pb.D. 
degree. 

It is our aim that the postgraduates tn anatomy should not only be teachers but also 
research workers in fundamental sciences. They must also be trained in the technology of 
research and must be well acquainted with the use of modem appliances, laboratory techniques 
and research methods. We should therefore plan to train our postgraduates to treat ana- 
tomy not only as a factual science but also as an experimental science. We should introduce the 
experimental approach to anatomical problems, in particular to problems relating to functional 
significance of the various structural systems of the body. 

The methods adopted for prosecution of these enquiries must necessarily be of compara. 
tive anatomical and embrylogical approach. Experimental techniques in the study of bio- 
logical problems are being rapidly developed by physiologists who are primarily interested in 
the chemistry and physics of the living process. The conception that any experimental work on 
the living body is essentially the province of physiology rather than of anatomy should be Tejtcttd 
and, to do so, a multipurpose laboratory must be developed. In our country, anatomists should 
turn their attention to more productive fields of research, rather than to mere morphology, 
involving extensive employment of experimental methods. 

I have given in this short paper some food for thought and discussion. As instructed to 
me by Dr. Coelho, Chairman of our Conference, I have confined my paper to the principles 
of postgraduate medical education and the application of these principles in various disciplines 
in India. 

Another wise suggestion be gave me in preparing this paper was that I should limit my 
views to “conditions in our country,” that is, to “what we do now, our present resources, what 
we want for the immediate and the near future and how we can go about and get them.” 

1 hope and trust you will remember bis valuable advice and keep our discussions within 
the scope he has prescribed for us. 1 shall conclude by quoting his final advice : “We are con- 
cerned with marching forward through our own energy, utilising all our resources. Our watch- 
word should be endeavour and not just discontent.” 


APPENDIX C 

DEGREE OF MASTER OF SCIENCE 
(in the Faculty of Medicine) 

1. Candidates who have qualified for a Degree in Science of this University with the 
specified groups or options, or an examination of some other University accepted by the 
Syndicate as equivalent thereto shall be permitted to appear and qualify for the M.Sc. Degree 
Examination in the non-clmical subjects under the Faculty of Medicine of this University after 
a course of study of three academic years in a constituent or an affiliated college of this 
University, or in an institution approved for the purpose. 
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5. Scheme of examination 

The examinations for the Degree shall be wtittefl, practical and oral. There shall be two 
examinations, viz. Preliminary and Final. The Preliminary Examination shall be taken at the 
end of the first year and the Final Examination shall be taken at the end of the third year. 

No candidate shall be permitted to proceed to the second year of study'unless be has passed 
the Preliminary Examination, and in the ancillary subject, if any, in which he is deficient in the 
case of Branch II— Physiology. 


6. The scheme of examination shall be as follows 
Preliminary 

(common to all branebes at the end of the first year) 


Paper I 


Hours- 

Marks 

Anatomy 


... 3 

100 

Paper II 




(al Physiology 

... 60 1 


100 

(b) Biochemistry 

... 40/ 

... 3 

Flvfl voce 




Anatomy 


- 

50 

Physiology 

... 301 


50 

Biochemistry 

20/ 






Total 

300 


Final 




(at the end of the third year) 



Branch 1— -Anatomy 




Paper I 


3 

100 

Paper II 


... 3 ' . 

too 

Paper III 


... - 3 - • 

100 

Viva voce 


' 

SO 

Class records 




■ SO 

Practical I 


... 3 

too 

Practical 11 


3 

100 


• Total ... . 600 


The scopt of each paper will be as indicated in the syllabus. There shall be two exatnifla- 
tions in a year, in the months of March>April and Septeraber-October. 
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7. Sfarks qualifying for a pass - i 

(a) A candidate shall be declared to have passed the Preliminary Examination jfhe 
obtains not less than 50 per cent of the marks to (i) Anatomy (Written and Oral) and (ii) 
Physiology including Biochemistry (Written and Oral*. 

A candidate who fails in one subject, vjr. Anatomy or Physiology including Biochemistry, 
may be permitted to take the examination in that subject only and qualify for the Preliminary 
after putting in additional attendance tilt the next examination. 

Candidates passing the Preliminary Examination shall be permitted to join the second-year 
course immediately after passing in September-October. 

No candidate shall be permitted to sit for the Preliminary Examination on more than four 
occasions. 

There will be no classification for the Preliminary Examination. A candidate who secures 
75 per cent of the marks will be deemed to have passed the Preliminary Examination with 
distinction. 

(b) A candidate shall be declared to have passed the Final Examination if be obtains not 
less than 50 per cent of the marks in the written papers and ora! taken together, and 50 pet 
cent of the marks in the practical examination and class records. 

All-other candidates shad be deemed to have failed 

A candidate who fails in the Final Examination shall put in additional attendance till the, 
next examination and take the whole examination. 

8. Classification of successful candidates 

A candidate who obtains not less than 60 per cent of the aggregate marks in the Final 
Examination shall be declared to have passed the Examination io the Pirst Class. A candidate 
who obtains not less than 50 per cent of the aggregate marks but below 60 per cent of the 
aggregate marks shall be declared to have passed the exaraioatiou in the Second Class. 

A candidate who obtains not less than 75 pet cent of the aggregate marks shall be deemed 
to have passed the Examination in the First Cla^ with Distinction. 

9. Symbolic representation of marks 

Symbolic representation shall be adopted io declaring the results and a statement of marks 
shall not be furnished. 

Symbol A plus will denote 65 per cent and above of the marks but below 75 per cent of 
the marks. . . 

Symbol A will denote 60 per cent and above of the marks, but below 65 per cent of the 
marks. 

Symbol B plus will denote 55 per centand aboveof the marks but below 55 per cent of the 
marks. 

Symbol B will denote 50 per cent and above of the marks, but below 55 per cent of the . 
marks. ' 

Symbol D plus will denote Special Distinction si^ifying 85 per cent and above of the 
marks, but below 100 per cent. 
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D »... dcnc... distinction ,ig«if,i.g7S per ce„. and above of the marks, but b..ow 

85 per cent of the marks. 

Symbol F will denote failure. 

Syllabuses 

(Pidiminary) 

(Common to all branches at the end the first year) 

Paper I— Anatomy (First Year) 

Theory 

General Anatomy 

1. Topographic Anatomy. 

2. Radiological Anatomy. 

3. Applied Anatomy. 

4. Forensic Anatomy. 

Practical 

Gross Anatomy: 

Complete dissection of human cadaver 
Micro-anatomy: 

Human tissues and organs practicals 
Neuro-anatomy; Theory. 

Practical; 

Dissection of brain and spinal cord and study of microscopic section at different levels of 
the brain and the spinal cord. 

Developmental Anatomy: 

Orgogencsis and histogenesis in human up to birth (Physiology and Biochemistry may 
also be completed during this period). 

Final 

(examination at the end of the third year) 

Branch 1 — Anatomy 
Syllabus 

2nd and 3rd year 

Advanced Anatomy 

1. General Anatomy; morphology 

2 Micro-anatomy: general cytology, cytogenetics, electron microscopic anatomy 

3. Neuro-anatomy 

4. Developmental Anatomy: with practical work: 

Comparative embryology, experimental embryology, development of normal child to 
adult, maintenance and repair, modem trends in geriatrics 
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5. (a) Principles of Organic Evolution . . . 

(b) Comparative Anatomy 

. (c) Elements of Palaeontology 

(d) Elements of Physical Anthropology 

(c) Elements of Genetics 

6. Technology: 

(1) Microscopy: 

(a) Phase contrast 

(b) Fluorescence 

(c) Ultra-violet 

(d) Polarising 

(c) Electron Microscope 
(f) Reflecting Microscope 

(2) Spectroscopy, Spectrophotometry, Flame Photometry, Calorimeter, PH Meter, 
Electrophoresis and Paper and Column Chromotograpby 

(3) Radiography, Auto^radiography, X-ray diffraction technique 

(4) Isotopes 

(5) Tissue culture technique 

(6) Histological and Hisio-chemical techniques 
(71 Cadaver iojection— Embalmifig 

(8) Museum technique 

(9) Operation techniques: 

(a) Clinical 

(b) Experimeatal— common cxperraicafal surgical procedures 

(10) Electro-anatomical technique 

(11) Anaesthetics for laboratory animals 

(12) Kymographic technique in acute experiments 

(13) Perfusion technique 

(14) Method of drug administration 

(15) Log dose response curve 

(16) Experimental production of pathological state 

(17) Breeding and maintenance of experimental aoimats 

(18) Biostatistics 

Research Project: 

Methodology of research, technology of research, designing of project for iavestigation, 
writing of thesis 

fVritien Examtnatitm 

Paper I : Human anatomy including neuro-anatomy, comparative anatomy and elements 
of embryology 
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Paper II ; Micro-anatomy, cytogenetics, surgical anatomy and elements- of physical 
anthropology 

Paper III : Modern technology, including microscopy, isotopes tissue culture, histo-chemical 
techniques, animal operation techniques in the experimental animals, experimental embryology 
and biostatistics 


Practical 

Practical I : Dissection— Cadaver and animal ... ' 1 day 

Praelica] II; Instruments, specimens, microscopic slides and 
practical histological work 


I day 



NOTE ON STRUCTURE AND FUNCTION OF THE POST- 
GRADUATE DEPARTMENT OF ANATOMY 

Dr, H)rbn Chaiterjee 
University of Calcutta 


I. Anatomy in the Postgraduate Stage 

■^ITH the change-over from the undergraduate stage to the postgraduate one, the pursuit 
of the science of anatomy undergoes almost a radical change. While in the under- 
graduate stage, anatomy is taught and studied with the object of turning out general practi- 
tioners capable of meeting the demand of producing efficient personnel for public health service, 
the study of anatomy naturally remains confined to human anatomy with an applied bias 
necessary for the study of clinical subjects. In the postgraduate stage, however, the horizon 
of anatomy widens out ; its outlook undergoes a radical change; its scope and activities present 
an expanding orbit and thus the study of anatomy emerges with full glory as a distinct and 
independent scientific discipline. 

In the postgraduate stage the subject of anatomy no longer remains confined or restricted 
to systematic human anatomy but actually includes in its domain a wider range consisting of 
comparative anatomy, morphology and evolution, physical anthropology, neuro-anatomy, histo- 
logy, histochemistry, tissue culture, developmental anatomy, genetics, living anatomy, applied 
anatomy, systematic anatomy and so on. Be it noted that each one of these members of the 
anatomical family is capable of presenting itself as a full-fledged independent scientific 
discipline. 

Thus, from a very modest beginning, very much resembling a tiny sapling, a simple untmpos- 
ing plant, the subject of anatomy today has assumed the dimensions of a gigantic tree with 


innumerable branches and rich foliage, thus presentlog the character of a complex arboreal 


unit full of glamour and pregnant with immense potentialities. 

Consequently, a postgraduate department of anatomy is capable of including a host of 
separate branches noted above. But. for practical purpose, it may not be possible to include 
all of these at the very inception of the department. A beginning can be made with just a 
few secijoos and then we can expand gradually when proper type of teaching and research 
personnel as well as laboratories fitted with adequate equipments and instruments are available. 

The scope and limits of a postgraduate department of anatomy being so wide, it is closely 
related to two other departments, namely, zoology and physiology. In guiding and conducting 
researches in the studies of comparative anatomy of cerfatn organs— thyroid, gall-bladder, 
etc.— I personally came across quite a number of problematic functional hurdles that were 
difficult to solve and needed a concerted endeavour and joint efforls of both the anatomist 
and the physiologist. If “function determines sJniclore*’ and “structure reflects the functional 
role,’* 3 team-work sponsored by both anatomists and phystologUts would appear not only 
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Paper 11: Micro*anatomy, cytogenelics, surgical anatomy and elements of physical 
anthropology 

Paper 111 : Modern technology, including microscopy, isotopes tissue culture, histo-chemical 
techniques, animal operation techniques in the experimental animals, experimental embryology 
and biostatistics 


Pfactieat 

Practical I ; Dissection— Cadaver and animal ... I day 

Practical II; Instruments, specimens, microscopic slides and 
practical histological work 


1 day 



NOTE ON STRUCTURE AND FUNCTION OF THE POST- 
GRADUATE DEPARTMENT OF ANATOMY 
Db. Hirhn Chatterjee 

University of Calcutta 


I. Aofltonif in the Postgradoate Stage 

^yiTH the change-over from the undergraduate stage to the postgraduate one, the pursuit 
of the science of anatomy undergoes almost a radical change. While in the under- 
graduate stage, anatomy is taught and studied with the object of turning out general practi- 
tioners capable of meeting the demand of producing efficient personnel for public health service, 
the study of anatomy naturally remains confined to human anatomy with an applied bias 
necessary for the study of clinical subjects. In the postgraduate stage, however, the horizon 
of anatomy widens out ; its outlook undergoes a radical change; its scope and activities present 
an expanding orbit and thus the study of anatomy emerges with full glory as a distinct and 
independent scientific discipline. 

In the postgraduate stage the subject of anatomy no longer remains confined or restricted 
to systematic human anatomy but actually includes in its domain a wider range consisting of 
comparative anatomy, morphology and evolution, physical anthropology, neuro-anatomy, histo- 
logy, histochemistry, tissue culture, developmental anatomy, genetics, living anatomy, applied 
anatomy, systematic anatomy and so on. Be it noted that each one of these members of the 
anatomical family is capable of presenting itself as a full-fiedged independent scientific 
discipline. 

Thus, from a very modest beginning, very much resembling a liny sapling, a simple animpos- 
ing plant, the subject of anatomy today has assumed the dimensions of a gigantic tree with 
innumerable branches and rich foliage, thus presenting the character of a complex arboreal 
unit full of glamour and pregnant with immense potentialities. 

Consequently, a postgraduate department of anatomy is capable of including a host of 
separate branches noted above. But, for practical purpose, it may not be possible to include 
all of these at the very inception of the department. A beginning can be made with just a 
few sections and then we can expand gradually when proper type of teaching and research 
personnel as well as laboratories fitted with adequate equipments and instruments are available. 

The scope and limits of a postgraduate department of anatomy being so wide, it ' is closely 
related to two other departments, namely, zoology sod physiology. In guiding and conducting 
researches in the studies of comparative anatomy of certain organs — thyroid, gall-bladder, 
etc. — I personally came across quite a cumber of problematic functional hurdles that were 
difficult to solve and needed a concerted endeavour and joint efforts of both the anatomist 
and the physiologist. If ‘‘function determines structure'' and “structure reflects the functional 
rolc,“ a team-work sponsored by both anatomists and physiologists- would appear not only 
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desirable but a sine qua non in the field of biological research. For a very similar academic 
reason, the anatomist and the zoologist would appear to be inseparable twins exerting recipro- 
cal influence on, and assistance to, each other to further the cause of both the sciences. 

II. Interrelation of Anatomy, Physiology and Zoology 

It appears, therefore, highly desirable from the academic point of view as well as from the 
point of view of usefulness and perfection of research, that the postgraduate departments of 
anatomy and of physiology should be so tuned as to ensure the desirable degree of integra- 
tion— each one of the departments being both complementary and supplementary to the other. 
I have personally felt the extreme necessity of such a measure. 

The interrelation between these departments being so very intimate, close and desirable, 
frequent contacts and discussions, ialerchange of ideas and the solution of problems arising 
out of research work need to be discussed freely and frequently. Discussions may throw 
new light, give new ideas, kindle new inspiration to research workers and provide them with 
the much desired academic impetus in their research venture. 


III. Accommodation for Postgradaate Department of Anatomy 

There cannot be any hard and fast “musts** with regard to accommodation in the department, 
as this would depend on many varied factors. The actual number of active units or’ sections 
in the department, the number of postgraduate students to be catered to, the number of research 
scholars and fellows, the number of postgraduate teachers in the department are all factors 
to be considered. Nevertheless a list (List I) is appended at the end of this note laying down 
an average accommodation as regards floor-space. It should be noted, however, that the 
provision with regard to accommodation should admit quite a degree of elasticity and as such 
can ill-afford to be absolutely rigid. 

Further, it should be noted that up-to-date gorgeous buildings do not necessarily ensure 
sood output of research work. Sir RoaaH Ross. Sir Leonard Rogers, Sir Upendranath 
°° researches in the most modest and none-too- 

dbTroomT.T w'”':- Rouviere a dark, 

toSen sMf and' ""■'re three old wooden chairs, an nlmost decrepit 

mT"afs -.Weare t atf 'o-'f" ''"-pered into 

outstaaingteseamhes. Tte'i. thimble thauhey'S"^'"'' *"■* 

IV. Departmental Staff— Teaching and Non-teacfalng 

This again would depend on the tvue of artitiirv a 
on the nnmbet of postgraduate students and relmh woTert'he S" “ 
for. A list (List 11) appended at the end gives a mtule,? IdeL ^ ,u "J' 
both teaching and non-teaching. * about the departmental staff— 

It IS evident that the functions of ilip 

gtaduate teaching In the dihetent branches of nn.to'^y.rd . ,^0 "etth^-^b/t 
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teaching staff, research scholars and fellows. A third function limited to a few experienced 
teachers is “research guidance." 

Consequently, it is desirable, both logically and academically, that teachers in the department 
would be expected to have specialised in someparttcularbranchofanatomy so that both teaching 
and research guidance in that particular subject could be entrusted to them with advantage. 

When departmental duties consist of two different and distinct types— teaching and 
research — a combination of related talents would also be reflected in the recruitment of the 
staff. All research workers are not competent to teach. Some are born teachers of brilliance 
with mastery of language and expression, people who can inspire postgraduate students and 
kindle in them a thirst for more knowledge and rouse academic inquisitiveness. On the other 
band, there are methodical research workers, diligent and painstaking, but who have no aptitude 
for teaching. Fn a postgraduate department, both the types have their rightful place and it is 
the judicious combination of both the types of talents that would go a long way in ensuring 
success to teaching and research. 

The head of the department should be an experienced teacher with high academic distinc- 
tions. He should possess experience in research work. He should have papers and publi- 
cations to his credit and should be capable of undertaking "research-guidance." He should 
be a person with a personality, and affection and sympathy for his staff. Above all he must be 
a teacher with ideas and vision so as to inspire bis students, colleagues and workers. He must 
find out problems and inspire his subordinates in their execution. He ought to be endowed 
with the ability of building, equipping and developing his department. In certain cases It is not 
so much the work as the ideas that breed scientific problems for research and the head of the 
department would therefore be expected to be a man of scientific vision. It was only possible 
for a Pasteur to enthuse and inspire a Calmette or a Guerin. 

V. Technicians in a Postgradastc Department 

It is unfortunate that in a postgraduate department the role of technicians is not properly 
realised and assessed in many quarters. !t must not be forgotten that, in the West, the research 
worker depends in no small extent on the abilities and efSciency of technicians. I cannot but 
refer to the relevant portion of a report submiited by Dr. Ivan L. Benoet, M.D., Professor of 
Medicice. Johns Hopkins University and Hospital in 1957, to the then Central Minister of 
Health, Raj Kumari Amrit Kaur. He said: “Perhaps the most obvious and easily remediable 
mefliciency in the utilisation of professional medical personnel in India is (he lack of laboratory 
technicians comparable to those in western countries: There is a class of so-called ‘techni- 
cians*, poorly paid, relatively uneducated and really laboratory helpers.” In order to improve the 
standard of research work in our country, it would not be sulflcient to recruit research workers 
alone and remain totally indifferent to this very useful and essential personnel. Training of 
technicians is as much a desirable venture as the search for researchers --one is the counterpart 
of the other. 

VI. Library Serricc in (be Domain of PostgradsateStudies and Research 

This is another vital ancillary service and its absence proves to be a rock against which the 
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ship of postgraduate studies and research may founder.' In his report referred to above, Prof. 
Bennet says, “No medical college in India possesses adequate library.” This is certainly no 
compliment to our authorities who profess to loot after and encourage research. Settingup 
of properly furnished reference libraries with adequate “library-service” facilities is a sine 
qua non for postgraduate studies and research. Zonal libraries can be set up in our country 
and the UNESCO can be approached for securing its active assistance and help in this matter. 

VII. Departmental Equipments , . . 

A list (List III) of these has been appended at the end of this note. The list is neither 
complete nor inelastic and consequently admits of modidcalions and additions according to 
necessity. 


VIII. Conclusions 

This note lays down an outline of different facets of postgraduate studies and research in 
anatomy. A full discussion with regard lo the djffereht aspects of the problem is sure to bring 
out further clarification of ideas. Another important point that needs immediate consideration 
IS the question of having an Anatomy Act without any further delay. Medical colleges are 
coming into existence like mushrooms and yet the authorities continue to appear to be 
indifferent with regard to ways and means of procuring dead bodies for scientific purposes, 
Some of the States have enacted legislations to this effect but these are seldom being executed. 
It 15 lime for the Central Goverament to come forward and to take the initiative in this regard. 

I convey my thanks to Prof. Wahi and his colleagues in the Association for having includ- 
ed me in the sub-commiitee on anatomy and for inviting me to write the present note. I am 
“7 I!.'”'',' Convenor of the Sub-commillee on Anatomy, 

limited ahiut'es ‘ “ ienote and have, thetefore. carried out to the best of my 
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LIST 1 


Department of Anatomy (Floor Space) 


Professor’s room 
Professor’s working room 
Readers’ rooms (2) 

Readers’ working rooms (2) 
Lecturers' rooms ( 3 ) 

Lectures’ working room 
Research Schoiar’s room 
Research Scholar’s working room 
D. Phil, students’ room 
Dissection hall 
Museum 

Preparation room 


— 25' X 15' 

— - 25' X 15' 

“ ' 15' X IS’-x 2 

^ 15' X 15’ X 2 V 

— • 15' X 15’ X 3 • 

— . 30' X 25' 

— . 15' X 15' • 

— . . 15' X 15’ • 

— 15' X 20' 

— ^ 50' X 30’ 

— ' '75' x’ 50' 

— 15' X 15' 


375 sq. ft. 
375 „ 

450 .. „ 
450 „ „ 
675 „ ,, 
750 „ 

225 „ 

225 .. 

300 „ „ 
1.500 „ 

3.750 .. 

225 



ctructuke and FONCnON OF 


13 Stores _ . 

14 Radiology and Photography Section 
(X-ray room, developing room, 
photography room) 

15 Histology laboratory 

16 Tissue culture room 

17 Physical anthropology laboratory 

18 Refrigeration room 

19 Maceration room 

20 Departmental Library 

21 Departmental Office 

22 Common room 

23 Seminar room (3) 
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25' X 25' 
30' « 45' 


30' X 25' 

15' X 15' 

25' X 25' 

15' X 15' 

IS' X 15' 

25' X 30' 

20' X 25' 

30' X 25' 

20' X 20’ X 3 


625 sq. 

ft. 

1,350 „ 


750 „ 


225 „ 

„ 

625 „ 

„ 

225 „ 


225 „ 


750 „ 


500 „ 


750 „ 

„ 

1,200 , 


16,525 . 


5,858 , 



22,500 sq. ft. (approx.) 


N.B._(i) Add 33.1/3% for "heatre which would be 

(ii) There is no provision here for animai 
eommon for all departments. 


LIST II 

Department of Anelom, (Departmental Stelf) 


A) Teaching Staff : 

Professor & Head of the Department 

Readers 
Lecturers 
Research Scholar 

Eittra-mural Part-time Teachers 


B) Non-teaching Laboratory Staff . 
Laboratory Assistants 
Laboratory Attendants 

Artist-Photographer 

Modeller 

Technicians 

Taxidermist 


1 

2 
3 
1 
5 

12 

5 

5 


I 

3 

1 

T? 


C> Departrocntal Office Staff. 

Office Assistant (knowing typing) 
Sieno-typist 

Store-kceper-cum-Accounts Asstt. 


D) Lower Sabordinate Staff : 
Bearers 
Domes 
Sweepers 
Peon 


1 

1 

1 

3 

2 

3 

2 

1 
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LIST III 

List of Apparafns and Eqaipmenfs rcqolftfd for the Deparhnent of Anatomy 


X’Ray Apparatus (1) including micro- 
radiographic arrangement 
View Boxes 
Epidiascope (1) 

Microtomes : 

(a) Rotary (!) 
lb) RocWng^l) 

(c) Sliding (1) 

(d) Base sledge microtome (1) 

(e) Large section microtome (1) 

(f) CO, freezing microtome 
•(g) Ultramicrotome 
Microscopes (10) 

Dissecting microscopes 
Phase contrast microscope 
Polarised microscope 
Stereo microscope 
Binocular microscopes (2) 

Micfoprojection apparatus (1) 
Photomicfographic apparatus (1) 
Embedding oven(() 

Vacuum embedding apparatus (t) 
Thermostatic incubator (3) 

Egg incubator (1) 

Drawing apparatus (1) 

Articulated sktinous 

Loose human bones (complete) — 5 sets 

Loose bones 

Instruments & apparatus for physical anthro- 
pology 

Refrigeration apparatus for raortnary 
Automatic shaker 
Deep freeze 

Elcctiic lathe and electric drill for workshop 

Type-ssiiter 

Duplicator 

Weighing machine (3) 

Sartorius chemical balance 


Distdiation still 

Accessories for quantitative histology 
Refrigerators (2) — 10 c.ft. 

General surgical instruments 
Band saw machine (1) 

DriHing & Saw machine (I) 

Demoastratioa eye pieces (3) 
Neuro-anatomical slides (I set) 

Serial sections of : 

(a) Chick embryo (1 set) 

(b) Pig embryo (1 set) 

(c) Rat embryo (I set) 

(d) Human embryo (I set) 

Vacuum pump — electric (1) 

Photographic equipments: 

(a) Plate camera with flash and stand 

(b) RoUicord film camera with photo* 
micrographic arrangement 

(c) Photographic enlarger 
Anthropological instrument set 
Chemicals and reagents 
Glassivare 

Models 

Charts 

15 mm. slide projector with automatic 
changer 
Cine projector 
Micromanipulator 
Photostat machine 

Other accessory photographic arrangement 
Camera tucida 
Operation table with fitting 
Stcrolaxic apparatus for producing lesion 
with diathermic needles 
Flowmeter and outflow recorder 
Tissue culture equipment and accessories 
Additional sundries. 

icost htlpfuL This *'OuM 


’For (Isxue'Culture ttti hisiolof? Ubonienes, air-cOTKlttioning plaet kOuM be 
also be useful for deselorii^S room for X-ray seaiML 



BASIC AND SPECIFIC REQUIREMENTS OF A POSTGRADUATE 
STUDENT IN ANATOMY 

Dr. T. P. Sinha, m.b-b.s., m.s. (a s. a.) 

Pro/. <9 Head of the VnirersUy Department, P.V. 


'J’HIS is an important problem which needs to be given a thought in the postgraduate study 
not only of Anatomy but of al! the medical subjects. 

Postgraduate Study in the Past 

Before I deal in detail with the requirements of a postgraduate student in anatomy, I 
should like to discuss wbat a postgraduate student in Anatomy or a postgraduate student 
belonging to any other subject of the basic medical science had to study for the postgraduate 
degree M.S. (Anatomy) and M.D. (Physiology, Pharmacology and Pathology). This was not 
long ago and even nbu’ does exist in some universities. 

The major subjects in the Medical Faculty for the purpose of postgraduate studies were 
Surgery and Medicine and the voices of the surgeon and physician predominated in (he 
framing of the regulations for medical studies. The professors were mostly F.R.C.S, or 
M.R.C.P,, trained in the U.K.. and they did not care to understand the conditions existing 
elsewhere. The universities therefore had to adopt the M.S. and M.D. degrees as the only 
degrees for postgraduate students in the Medical Faculty. Therefore, any student who wanted 
to take up a postgraduate course in Anatomy or in other basic medical subjects or even in the 
different sub-specialities of Surgery and Medicine had also to study General Surgery or General 
Medicine besides the specific requirements of his speciality. 

Thus, during that period, the basic requirement ofa postgraduate student in Anatomy or 
in other basic medical subjects was also the clinical knowledge of General Surgery or General 
Medicine On the other hand, the surgeons and physicians never considered the importance of 
introducing also an intensive training of foundation subjects, that is the basic medical subjects, 
side by side, during the postgraduate studies of a student of Surgery or Medicine. I am glad 
there seems to be an awakening and. It is likely, two parts in the postgraduate studies of 
clinical subjects may be introduced — Pari I dealing with basic requirements and study of basic 
medical subjects, and part II dealing with specific requirements of the study of clinical subjects. 

Renaissance 

The next phase began when teachers well qualified and trained in Anatomy were available 
to join the Department. Thus, controversy arose between the revolmionanes and eonsa- 
vatives and uliimalcly there was a great change in the study of Anatomy and other basic 
medical subjects. In some universities, M.Sc- degree and, in some other universities, M.S. 
degree without examinaiio.n in General Surgery was introduced. Ph.D. or D. Phil degree in 
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the subject was also introduced in some universities. Madras and Patna started the Ph.O. 
about 15 years ago and Calcutta and Assam have introduced D. Phil, a few years back It 
is, however, not nice to have different names for the same type of degree in different medical 
subjects and the sooner it is removed it is better. 

Rationalization of Postgraduate Degree 

The M.S. or M.D. degree in India requires a comprehensive knowledge of the subject and 
practical experience comparable to F.R.C.S. or M.R.C.P. as also research knowledge in the 
line of Ph.D. The period required for this, however, is only two years. How then is it 
possible to achieve the objective in such a short period? M.S. and M.D. degrees in 
England, from where they have been copied, are only research degrees and only a thesis which 
contributes to the medical science is required. F.R.C.S. or M.R.C.P. is a specialist diploma 
and is given on the basis of adequate knowledge of the subject. 

In order to assure the thcoretioal and practical knowledge of specialities and also the know- 
ledge in the depth of research, I feel it is necessary to introduce two types of degrees for all 
subjects including the various specialities in the Medical Faculty. 

(I) Master's degree in the line of the present M.S., M.D. or M.Sc. degree— This will entail 
comprehensive study and also practical or clinical knowledge of the subject. There may be 
a dissertation requirement at the most. This should produce a specialist and teacher with good 
knowledge of the subject. 

(II) Research degree in the line of Ph.D. or D. Phil degree — ^This will entail intensive 
research on some problem. This should produce a teacher with searching mind. 

With such rationalisation U may not be necessary to introduce National Diplomas which 
are under contemplation. : 

It is important to appreciate the above problems regarding the types of degree to be introduced 
in future in order to plan the details of the requirements of a student in his postgraduate study. 

Inclusion of Non-medical Men as Teachers 

There is still another problem which needs clarification before dealing with the requirements. 
This is particularly important for Anatomy and other basic medical subjects. I have seen in 
the Western countries that a non-medical man is a teacher in Anatomy and in some other basic 
medical subjects. Sometimes he h even a Professor and Head of the Department. In the U.S.A. 
a good percentage of teachers in these subjects are non-medical men. So far, non-medical men 
have not been encouraged in India to be teachers in any basic medical science subjects, 
although in 1951. the Patna University had introduced the M.Sc. (Medical Scienc) degree in 
Anatomy and Physiology to be given also to non-medical men provided they were B.Sc. in 
medical science. Madras University has recently admitted candidates who are graduates in 
science for M.Sc. degree in Anatomy and in other basic medical subjects. I think this 
scheme may work if the Government also considers appointing qualified non-medical men as 
teachers in Anatomy or in other basic medical subjects. This will be in line with the conditions 
existing in Western countries. I have seen that such teachers are well devoted to the subject 
and are also responsible for contributing to the advancement of medical science. 
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As tbe conditioos exist now in all the diflerent medical colleges of India, the departments of 
Anatomy and Physiobgy never have their full quotas of teachers. In some places, the Professor 
is the only permanent staff of the department. The others come and go. Many of them come 
because they are forced to come by the Government and others come willingly for their own 
benefit. They want places in tbe college in order to study for postgraduate degrees in 
clinical subjects. They leave the department the moment their purpose is served. In Western 
countries also, these departments could not attract medical men and as such there was always 
a difficulty in getting adequate number of medical men as teachers. Therefore, they accepted 
non-medical persons to be trained for being fitted as teachers. 

Although I was trained in the U.S.A. and had also seen the training in the U.K. and the 
Continent where a good numberof teachers are also non-medical men, I was still opposed to 
their coming as teachers in our colleges in India. But seeing year after year the pitiable condi- 
tion of most of the departments of Anatomy and Physiology in this country' and finding how 
these departments are exploited by teachers who are young medical men for their own gain, 

I am now convinced that the panacea lies in encouraging non-medical science graduates to take 
up postgraduate studies in Anatomy and other basic medical subjects and accepting them as 
teachers, 1 am sure if such teachers arc given their dues in the depanmeats, they will prove 
quite useful as in Western countries. 

PJflDBlBg of RequiremeQts 

It appears that in the matter of organislog the basic and specific requirements of a 
postgraduate student in Anatomy, it is necessary to accept that (i) the postgraduate degrees 
are Master's degrees and Research degrees, whatever may be the name . (ii) a postgraduate 
student is a medical man or a non-medical man possessing the B.Sc. or M.Sc. degree. 
The B.Sc. degree may be in medical science which means the student has studied 
Anatomy, Physiology and Biochemistry. 

MASTER’S - DECREE 

The basic and specific requirement of study depends whether the Postgraduate student is: 

(A) A graduate in medicine (M.B.B.S.) 

(B) A graduate in Medical Science (B.Sc. Med.) ' 

(C) A graduate in non-medical science subject (B,Sc., with Biology). 

(A) A Gradaate in Medicine 

The master’s degree for such students should be called M.S. and the re quiremenls should be : 

(1) Gross Anatomy (which should also Include Topographic Anatomy and Radio- 
logical Anatomy) 

(2) Neuro-Anatomy 

(3) Developmental Anatomy 

(4) Micro-Anatomy 

(5) Applied Anatomy 
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(6) Elements of: 

(i) Comparative Anatomy and Morphology 

(ii) Genetics 

(iii) Physical Anthropology 

(iv) Vertibrate Palaeontology 

(v) History of Anatomy 

(vi) Forensic Anatomy 
(vlO Technology im: 

(a) Microscopy (various types) 

(b) Histological techniques including histochemistry 

(c) Photographic techniques including microphotography 

(d) Radiography 

(e) Cadaver injection — embalming 

(f) Museum technique 

(g) Animal keeping and breeding 

(h) Perfusion technique 

(I) Operative technique including anaesthesia 

(j) Tissue culture 

(k) Use of isotopes and geigicounter. 

(l) Use of instruments like colorimeter, pH meter, chromatography and such 
other instruments which may be in use in the department. 

(7) Elective subject for detailed study— students should elect any of the subjects noted 
under 6 (i, ii, iii, iv, v). 

Students of M.S. in Anatomy must know the importance of Anatomy in different clinical 
specialities. It is therefore necessary to stress the knowledge of Applied Anatomy to them and 
it should form one full paper for them. 

(B) Graduates of Medical Science (B.Sc. Med.) 

The Master’s Degree for such students should be called M.Sc. (Med.) and the requirements 
should be the same as for the students with M.B.B.S. They should be given the-teaching 
of Applied Anatomy in the same way but there teed be no paper in it. 

Further, under group (A) in item (6) ElemenU of Pathology and in item (7) datailed study 
in Pathology should be included. However.: the courses of Pathology should not be intensive 
and should be suitably adjusted to include general pathology, microbiology and parasitology. 
This will be useful for understanding diseases in the future career as teachers. 

(C) Graduates of Non-medical Science Subjects (BSc.) with Biology 

The Master’s Degree for such students should be called M.Sc. (Med.) requiring orientation 
course in basic medical science subjecU. As such their requirements should be : 

(a) Orientation basic course 

I, Introduction to Human Anatomy 
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2. Cross Dissection of Human Body 

3. Microscopic Anatomy 

4. Physiology 

5. Biochemistry 

The scope of knowledge on the above subjects at this level need not be high and the courses 
should therefore be adjusted to be completed in one year. 

If Don>inedi'cal men are also trained for the Master's course in other basic medical subjects 
like Physiology, Bio-chemistry, Pharmacology, Parasitology, Microbiology and Biophysics, 
then the same orientation basic course should form the common course for all of them. 

(b) Specific course (course of specialization) 

This course of study should be organised in the same pattern as the course of study for 
B.Sc. (Med.) students. 

The duration of study for this group, therefore, should extend over three years— one year 
more than in other groups. It will be useful to integrate the teaching of Anatomy with the 
clinical subjects whereever possible. 

RESEARCH DEGREE 

The research degree should be called Ph.D. and the following should be the requirements: 

(J) Only an M.Sc , M.S. or M.D. be registered for ibis degree. 

(2) Duration of work should be at least two years. 

(3) Ac the end of (he above period a tbesis to be submitted which should indicate the 
contribution to the advaocemeot of medical science. 



TEACHING OF ANATOMY TO POSTGRADUATES WITH 
SPECIAL REFERENCE TO NEOROANATOMY 

Dr. D. S. CllOWDIlARY, M.S.. PH. D. (EdIN.) 

Dean Professor of Anatomy, Medical College, Jabalpur 

IN a fast developing country as ours the need for a large number of doctors has often been 
stressed. To that end our medical educationists have, therefore, very rightly stressed an 
suggested shorter teaching courses and broad-based curricula resulting in the fresh medico 
having acquired a good general knowledge of the clinical subjects and as much study of the 
preclinical and paracHnical subjects as would be necessary for a proper comprehension of the 
former subjects. 

AH this is perfectly justifiable, but to cope with the shortage of doctors we also need more 
medical colleges which in turn need properly trained teaching personnel to mao them. And 
we have to have more teachers with postgraduate qualifications and that is why the problem 
of postgraduate teaching demands our serious consideration, the more so since wc have allow* 
ed teaching standards in the undergraduate stage logo down in the larger interest of the 
country. Specially is this true for anatomy not only because the number of trained teachers is 
very limited but also because it is rarely that really good students take up anatomy as their 
career in view of the many other and more lucrative openings available to the fresh graduate. 
Be that as it may, the problem of properly tackling the postgraduate students of anatomy 
is a very real one and has to be tackled with our best efforts. 

It is, however, important to clarify what standard of knowledge to expect from our post* 
graduates. Of course, opinions are bound to differ on this point, but keeping in view the 
limited time at his disposal, since most institutions have a postgraduate degree course of two 
or three years’ duration, be should be expected to possess a good general knowledge of anatomy 
in its various aspects, like neuroanatomy, morphology, anthropology, embryology, etc., and it 
would hardly be correct to expect that he would be a master in all these branches. In view 
of his future assignments as teacher of undergraduate students mainly, it is imperative that 
his course of study include a good grounding in topographical gross anatomy with a 
bias towards application of anatomical knowledge in surgery and medicine. Once a teacher 
of anatomy has acquired a sound knowledge of the principles of anatomy and has practised the 
basic anatomical technics and develops a proper outlook on the subject, which depends 
naturally on his interests and sincerity of interests, he can gain further experience with the 
passage of time. It must never be lost sight of that our postgraduates have primarily got to 
be teachers of anatomy for the coming generation of undergraduate students and only a very 
few of them may turn to pure research work. 
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very often they do. In addition, they should be taught like regular students every day. One , 
is liable to consider postgraduate students in terms of their official designations such as 
demonstrators, tutors or even lecturers. We forget that they really are students who are as 
much in need of our constant guidance and teaching as others. 

Not very long ago did we have the good fortune to witness the very interesting demon- 
stration of the teaching methods of Prof. Russel Woodbum of the Michigan State University, 
remarkable for its simplicity and effectiveness. He discussed the gross topographical anatomy 
of an area in a lecture followed, after a short coffee break, by a three-hour dissection of the 
same portion. It only requires a very sustained effort an the part of our teachers to make it a 
success. If the postgraduate students also attend such a lecture and if the teacher, over a cup 
of coffee, discusses the higher aspects of the topics like morphology, embryology and recent 
advances and views, then we can gradually cover the postgraduate aspects of the anatomy of 
the whole body without any perceptible extra effort. 

I do not wish to underrate the value of seminars and discussions wherein the postgraduates 
prepare special topics in great detail followed by equally hair-splitting discussions; but in this 
way they can hardly be expected to help in an all-round development of knowledge of the 
subject, whereas when a postgraduate is taught along with the others, he studies the entire body 
in good detail and practically with no strain whatsoever. 

As regards the teaching of neuroanatomy to postgraduates, while it must be stressed that 
this subject is dealt with rather cursorily in the undergraduate stage and so merits greater 
attention now, I do not feel that it merits all our attention. From my limited experience of 
twenty years of teaching and examining ! can say that in most postgraduate courses too much 
emphasis is placed on neuroanatomy aud morphology followed by embryology as a close 
second, usually at the cost of topographical anatomy including living and surface anatomy. 
These latter aspects, one can understand, are usually the most important from the clinical 
point of view, and should be the primary concern of the future undergraduate teacher. 

Since neuroanaiomy and neurophysiology are so closely interrelated, it is advisable that 
students of both these courses should get together in this study so that they may be mutually 
benefited. 

It bad immensely benefited students in our college to begin with a prelimioary dissect/on 
of the human brain with the aid of any standard dissection manual of practical anatomy. 
This gives a firm foundation on which to build up as studies advance. Unfortunately, very 
few institutions would insist on such an elementary though exceedingly useful procedure. 

It would be certainly better if students also dissect for themselves a series of representative 
vertebrate brains; but the short time that is available to a student makes rather difficult for him 
to perform all the dissections and we must content ounelves with only a museum study of such 
material. Special emphasis should be placed on macrosomatic brains with a view to eluci- 
dating the finer points of human rhinencephalic structures, so very baffling to the uninitiated. 

The internal structure of the brain, and specially of the brain stem, should next be studied 
on prepared slides easily available in any laboratory, failing which these can readily be prepared 
by the students themselves. It is not very difficult to stain with some of the simpler Weigert- 
Pal modifications like Loyz, etc., and even paraffin-embedded material works quite well for 
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our purposes. It is to be stressed that no amount of Kodachrorae projections can replace the 

study of actual slides and the study of the different histological characteristics of the various 
furjctional cell groups, which greatly help in undcrstandirtg their connections. 

After the student has gamed a good, general idea of the main masses of grey matter and 
nuclei in the brain, the teachers of anatomy and physiology can get together and give a few 
lectures elucidating the main nerve fibre pathways and connections. Line drawings and 
other audiovisual aids are very useful for this purpose. It would certainly be very desirable 
if at this stage some sort of a liaison could be established with the neurophysician and surgeon 
and the students be afforded an opportunity to study actual cases of nervous lesions in order 
to correlate theory and practice, thus having better understanding with less strain on memory. 
This, unfortunately, cannot always be achieved with the best of our intentions. 

It is presumed that neurohistology would be taught along with other histological teaching 
where it rightly belongs. 

It would at once be clear from the above that no special stress is laid on experimental 
procedures involving nerve degeneration and regeneration experiments. Nor has emphasis 
been laid on the specialised silver and other neurobisiological staining techniques since these 
should, more appropriately, be relegated to the curriculum of those specifically engaged in 
research projects with research degrees in view. Whereas there are many institutions where 
such specialised techniques are practised -io a more or less routine manner and whereas there 
are students who certainly benefit by acquiring proficiency in them, but to expect that post- 
graduate students eveo-where should master them as a matter of course would not be quite 
consistent with the idea outlined in the very beginning, namely, our postgraduate student should 
be well versed in a general way in all aspects of anatomy, including neuroanatomy, thereby 
acquiring a broad and intelligent outlook on the subject A pure research worker on the other 
hand has his specific requirements quite different from those of the specialist teacher, which 
need sot be discussed here. 



EXAMINATION AND ASSESSMENT OF THE 
POSTGRADUATE IN ANATOMY 


Dr. V. SlTAltAMA Rao, M.SC. 

Professor of AnatomY, Andhra Medical College, Visakhapatnam 


^SSESSMENT of a postgraduate in anatomy depends upon three factors: the objects to be 
achiesed by a trained candidate, the grading of ibe degrees and whether the candidate is 
a medical man or a noa-medical person. Let us consider them separately. The objects to be 
aimed at in training a person in non-clinical courses like anatomy are; first, to equip him to 
teach undergraduates at a later period; secondly, to impart instruction in the spcciaJjly to post- 
graduatesof other disciplines; and, thirdly, to give him training for the running of the depart- 
ment. The following are the postgraduate degrees that are awarded in India: M.Sc., M.S., 
M.D., Ph.D. and D.Sc. 

The first three degrees are considered necessary for protpoiioa to a professorial rank in any 
medecat college. DifiTerent universities are awarding one or the other of these degrees and they 
can be considered to be of about the same standard. 

“The purpose of evaluation is not the assignment of some alphabetical or numerical label 
to a student's achievenieat or ranking him among his peers. It is only a by-product of the 
process.” Therefore, the important purpose of cvaluatfon is to see how much'a student learned 
and how much he bad yet to learn and whether he can be certified as having learned enough 
for the task be has to perform. A teacher io anatomy is expected to have basic concepts of 
all the branches of the subject. He has to acquire the practice of sound reasoning and critical 
judgment He should have an open mind so that be can absorb new knowledge judicially 
and dismiss outdated information. He must evince scientific curiosity for doing research. In 
the beginning be must learn the methodology of correct approach to a problem and has to be 
familiar with the usual techniques of work. 

How to evaluate the knowledge for giving certificates ? Should there be a fixed syllabus for 
the course ? Who sftocM cxu/irhie the esadidaie ? Isk eaaagh if the teacher, awefcr wiwri he 
is trained, be bis examiner ? What sbonJd be the nature of examiaalion ? Should there be 
written, practical and oral tests and a dissertation or thesis for a postgraduate course ? All 
these are required to be decided. There should be only a general syllabus and no definite text- 
books prescribed. A postgraduate student should be alive to the new literature on the subject 
and has to be familiar with current coolribuljons and literature pertaining to various branches 
of the subject. He has to develop a wider concept of the sabject. 

Though it is accepted by many that the professor under whom a candidate works knows fully 
about him and can evaluate his knowledgeforcctufication, thismethod has some inherent disadvan- 
taces and may in some cases be hazardous. Therefore an externa' examiner can remove the defect 
and he will be able to discharge the onerous duty of responsible certification in a better manner. 
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The need for a thesis or a dissertation for certification for a would-bc professor in a 
college in th.s country need not be emphasised. The habits of curiosity and creative thinking 
must be inculcated in the minds of undergraduate students, which can be achieved only 
when some research programme is pursued in the departments of the college. Teachin^g an 
research are not separate disciplines. The thesis may not be of a high standard for the lirst 
qualifying postgraduate examination. The anatomist has to stimulate the habit of inquiry m 
the mind of'a young student. 

Though some criticise the adverse influence of examination, it is absolutely necessary a 
present in the absence ol any better method of assessment. The person with a postgraduate 
degree has to teach the student in all branches of the subject- Hence, there is need to test his 
skills in the techniques and the amount of his learning by way of an examination. There shoul 
be a written examination and a practical examination in dissection and h istology and viva voce. 

With the introduction of modern techniques in medical education, it is likely that the emphasis 
on anatomy at the undergraduate level will be less than at the postgraduate level. Anato- 
mical knowledge is basic to all medical sciences and a postgraduate student in anatomy should 
be equipped with sufficient knowledge so <hat he can discharge his duties eCBcienlly when he 
occupies a professorial chair. So, the written examination should test the ability of students in 
gross anatomy, embryology, histology, neuroanatoroy, applied anatomy, basic knowledge of 
genetics, heredity, comparative anatomy, morphology and anthropology. 

It is desirable that the question papers are set by external examiners. Assessment of the 
answers, the practical techniques and vWa voce have to be conducted both by the interna! and 
external examiners. Optimum number of examiners will be two external examiners and one 
internal examiner. The performance of the candidate has to be judged as a whole instead of 
marking at every stage. Though it may appear to be desirable to have an all-India Board for 
conducting the examination, several practical difficulties outweigh the advantages. In the case 
of non-medical candidates, the amount of knowledge expected regarding applied anatomy has 
to be limited. 

It is desirable to award M.Sc. degrees in anatomy to non-medical men and M.D. or M.S. 
degrees to medical men. It is also worthy of consideration to decide on an all-India basis 
whether there should be an examination in clinical medicine to justify the M D or M.S. degrees. 

To have good teachers in medical colleges. Ph.D. or D.Sc. degree has to be awarded only 
to candidates who have previously taken M.Sc.. and have conducted research work under a 
suitable teacher for a minimum period of 2 years after M.Sc. The thesis has to be submitted 
to a panel of three examiners. For awarding D.Sc.. the work should be of a very high order 
and should make a definite contribution to the existing knowledge on the subject. The exa- 
miners who evaluate should be those who are pumuing work on the same or allied problems in 
other countries. 

In conclusion, it may be stated that the 
conform to international standards and 
in advanced countries. 


postgraduate degrees in anatomy in India should 
in no way should they be inferior to those granted 



THE MODERN TEACHING MUSEUM OF ANATOMY 

Dr. I. P. Agarwal, m.s. 

G. R. Sfedical College, Gwalior 


^^USEUM, a word of ancient Greek origin, meant to convey in the times of Plato “a temple of 
Muses — the nine sister goddesses to whom inspiration in learning and art was attributed.” 
In 323 B c. the terra tvas associated with schools for arts including philosophy. Such was the 
idea in naming the Academy of Ptolemy Sotet as Museum, Amongst the Latins the word 
"museum” meant a library. The meaning of the word in the 17ih century was storehouse of the 
treasures of art and various crafts. In England, the use ofthe word dates back to 1615. However, 
the word has always conveyed an impression of its close affinity with the origmal meaning. 

The arrangement of any museum has reflected much of the attitude towards the natural 
world current from time to time, and until late I8th century the museums were designed rather 
to gratify sight than to improve understanding. The very pattern and organisation of museums 
has altered itself so much through the ages that today it is desirable, though not yet completely 
feasible due to traditional bondage, that the museum should serve as a library and a teaching 
laboratory full of Nature's own original documents. It Is expected to be as full and complete a 
collection of natural objects as can be obtained, where an inquirer can pursue, turn over, sped 
and read the book of Nature critically. 

Themaj'ot limiting factor in the development of museums in olden days had been -the 
ignorance regarding the proper means of preservation of such bodies or parts thereof which 
soon spoil or putrify. This state persisted until Formalin, a German discovery, was first pre- 
pared by a Russian chemist, A. M. Butlerov, in 1859 and was identified as a preservative in 1867 
by A. W. von Hofmann. Before this, the human anatomical material other than bones was 
sparse in early museums. 

Today, with greater knowledge of the chemistry of living tissues and the process of chemical 
death as opposed to that of the physical death, the preservation of dead tissue in a state of 
to jis}}yea>vx)}erp3rt}asheepxnc a praeijea) pas5jbjJit,v. If 
a collection of human material, preserved in this manner, is made available to students, then it 
can adequately supplement, if not wholly replace, his laboratory work in the dissection hall. The 
necessity of having a good anatomical museum is felt more because of the ever-increasing dearth 
of cadaveric material for laboratory use. Realising the undoubted value of a teaching museum, 
the more technically advanced countries have already instituted full-fledged courses of Museum 
Technology. The personnel thus trained will in due course take over the respoasibility of man- 
ning the organisation of museum and this will help to develop the museum technology. 

The organisation, pattern and collection of any museum is largely dependent on the vision of 
its initiator. The individual traits, though they limit standardisation, add to the variety without 
seriously affecting the basic minimum requirement of a museum. 
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The Utility of any teaching museum will be directly proportional to the comfort it can offer 
to the user. It is not only desirable but essential to have a museum profusely lighted artificially. 
Natural light discolours the liquid-mounted specimens besides posing a problem round the 
clock. In the hotter climatic regions it is preferable to have the place airconditioned to prevent 
dust and undue dehydration. It may prove to be a costly venture initially but in the long run 
it saves considerably on man-hours spent in dusting each specimen, remounting it after 
replenishing the fluid content which may never attain the desired chemical composition once 
again unless completely replaced, costing more than the initial investment. Similarly, it is 
advantageous to have the place rendered relatively noiseless by providing cork flooring. From 
the point of view of architectural construction, the shelf system affords the maximum sp.ice for 
lodging specimens in any moderately sized hall. Shelves made of transparent plate glass on 
rustproof painted angle iron frames would provide the least interference with light from different 
directions without very much increasing the cost of construction. For liquid mounting the 
plastic jar is preferable to a glass jar for the wide range it offers on the size of jar besides its 
superior transparency and non-britile characteristic In order to improve its appeal to the 
student and guarantee its use as a teaching museum, it is essential to avoid heaping an inacces- 
sible, crowded re^ment of identical specimens, else It will serve only as a storehouse. 

A museum intended to serve as a laboratory has to be staffed adequately like any other use- 
ful laboratory. The staff should include at the basic minimum, a curator, a museum techno- 
logist and two preparators, all working as a unit under a departmental head. To these 
members should be assigned the duties of selection, preparation, mounting, labelling and catalo- 
guing each specimen. For the use of this staff, there should be rooms attnehed to the museum 
with fittings of appliances like band-saw, plastic jar-making outfit, mounting shelves, gas and 
water tap conn«tions. These rooms plus one room for the museum secretary need preferably 
e provided with natural light to avoid strain on tbe eye during long working hours. The 
museum secretary can be in charge of the catalogue, prepared with full reference to case history, 
description of specimen accompanied by a suitable iUustration or photograph. 

Since a separate museum for the postgraduates h not comprehensible, within the same pre- 
mises space has to be allocated for the exclusive use of the postgraduates. Each museum should 
nave a section of neuro-anatomy adequately furnished with dissections and sections using 
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The teratological specimens have to be shown fully dbsected along with an explanatory note on 
each observed abnormality. 

The spaheholtz preparations showing ossification centres along with radiographs of post- 
natal ossifications serve as usiful aids to impress on the students the medicolegal application of 
anatomy without very much taxing their memory. 

A full comer devoted to the normal radiology section should, besides showing the fully 
ossified and unossified bones, also indicate the impressions of soft tissue shadows. The alimen- 
tary and urinary systems can be represented by contrast medium radiography. The skiagrams 
obtained from highly specialised techniques like angiography, ventriculography, portal veno- 
graphy and radioisotope location can be set aside for use of the postgraduate student only. 
Many of the developmental disorders can be best explained radiographically. 

It will be uscfulif a section of the museum is devoted to the anatomy of the various sur- 
gical diagnostic and therapeutic procedures, including extensile exposures based on anato- 
mical facts. An entirely full section will have to be earmarked for national and international 
history of anatomy followed by specimens or models depicting comparative anatomy and its 
evolution leading finally to the section of anthropology. It will be desirable if the methods 
used in deriving the anthropological data are also available to the postgraduate studest. 

Regarding the place of histology In anatomy, opinion is divided but at a postgraduate 
level its essentiality is accepted universally. Besides displaying the histological appearances as 
photographs and slides including electron microscopic details, it is a definite advantage to 
make available a good collection of slides and a microprojector in a darkroom in the museum. 

Finally, a word for the overburdened student. Can we reorientate our existing pattern of 
compartmentalisation of museums into a centralised affair t Herein, the student could develop 
an insight into the deranged anatomy and physiology, along with its normal, for comparison. 

1 trust, in this way, pathology will be more comprebensiblc and better appreciated both by the 
raw and the would-be expert students. Administratively, such a museum could be governed, 
staffed and managed by a body with equal representation from either side. The idea, in any 
case, is in keeping with the ideal dream of integration which is aired by many but as yet 
practised by none. 
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Dr. S. AcHAYA, M.S., D.G.O., F.R.C.S. 

Professor of Anatomy, Lady Hardinge Medical College, New Delhi 


JJIHOUGH we have gathered here to discuss the various problems concerning the post- 
graduate teaching of anatomy, I propose to first comment on the problem of teaching living 
anatomy to undergraduate medical students. At this level there can be no doubt in the mind 
of any teacher about the need to stress this aspect of anatomy, though, regarding the method 
of teaching the subject at the postgraduate level, there are certain problems, some of which are 
controversial. 

For the undergraduate medical student, while dissection of the human cadaver must re- 
main the main approach to anatomy, much can be learnt by the examination of the living 
subject using the methods of inspection, palpation, percussion, auscultation, radiology aud 
endoscopy. This method of teaching anatomy is more important now than it was in the past, 
because with the reduction of the M.B.B.S. course to four and a half years of study, and 
a year of compulsory housemanship, the medical student has little time to spend on first 
learning the preclinical subjects as individual entities, and then integrating them with para- 
clinical and clinical subjects as he proceeds with the course. If the two are integrated early in his 
training m a simple way, this difficulty is overco.-ne. Living anatomy is also graphic and “human," 
and tn«efore easily awakens the interest of the student. Whether living anatomy should be 
aught by the anatomist or the clinician is a controversial point, and I will take it up later. 
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has little knowledge of living anatomy, and in leaching him, the approach will have to be 
modified, though this aspect of the subject should by no means be underemphasised. 

The next comidcrafion which will govern the methods to be used in teaching and the 
emphasis to be placed on “living anatomy” will depend on the particular postgraduate course 
that is to be catered for. 

Postgraduate education in the basic medical sciences in India aims at the acquiring of one of 
the following degrees; (1) Master of Surgery (Anatomy); (2) Master of Science (Anatomy) ; 
and (3) Doctor of Philosophy (Anatomy). 

M.S. and M.Sc. Degrees 

Master of Surgery is to my mind an unfortunate designation for a degree in which the 
candidate has specialised in advanced anatomy, because the term “Master of Surgery” gives the 
erroneous impression that the possessor of the degree has had advanced surgical training and 
experience. On the other hand, the degree of Master of Science in anatomy leaves the owner 
of the degree with a disadvantage, because he is equated in the university with an M.Sc. in 
any of the other sciences. An M.Sc. degree in science can be obtained five years after the 
student has passed the higher secondary or Indian school certificate examinations, while 
the minimum time required to obtain the M.Sc. degree in anatomy is eight and a half years. 

I have always felt that a nomenclature which gives these inaccurate impressions should be 
rectified, and this can be done by designating this degree in pre- and para-cllnical medical 
sciences as Doctor of Medicine (M.D.) with the speciality indicated within brackets. 

A Dlgressloa 

At present, for the M.S. and M.Sc. courses, some facets of Jiving anatomy are taught in 
that the applied aspects of anatomy are stressed at formal lectures and demonstrations are ar- 
ranged in which both skiagrams and endoscopic instruments are discussed. However, as far as 
my experience goes, no e/Tort is made to obtain interesting clinical cases for demonstration, or 
to work in association with the clinicians; and tbc student may or may not attend clinical 
meetings. The reason for this state of affairs Is that the majority of candidates doing post- 
graduate courses are working full time on the teaching staff of the department of anatomy 
and, with the large numbers of undergraduate students whose training has to be catered for, 
there is little time to attend the hospital teaching rounds. Also, in most medical colleges the 
number of teachers in both pre-clintcal and clinical departments is barely sufficient to teach 
undergraduates, and the postgraduates are largely left to fend for themselves. 

However, these difficulties are not insuperable, and may be overcome by coordination be- 
tween the anatomist, the physiologist and biochemist, and the clinicians. CJinlcs can be arrang- 
ed for postgraduate students in anatomy once a month, if not oftener, where all the tc-ichers 
of the specialities meaiioncd above would engage in discussions on interesting clinical cases, 
with the postgraduate students participating Congenital deformities, neurological dcfecis 
due to injury or disease endocrine disorders bone and joint injuries, and cardiovascular dis- 
orders Will be the classes of cases of most interest to a postgraduate student specialising in 
anatomy, and lisiag anatomy can be discussed in relation to such cases. 



THE TEACHING OF LIVING ANATOMY 


Dr. S. Achaya, M5., d.g.o., f.r.c.s. 

Professor of Anatomy, Lady Htvdinge Afedical College, New Delhi 


tpHOUGH we have gathered here lo discuss the various problems concerning the post- 
graduate teaching of anatomy, I propose to first comment on the problem of teaching living 
anatomy to undergraduate medical students. At this level there can be no doubt in the mind 
of any teacher about the need to stress this aspect of anatomy, though, regarding the method 
of teaching the subject at the postgraduate level, there ate certain problems, some of which are 
controversial. 

For the undergraduate medical student, while dissection of the human cadaver must re- 
main the main approach to anatomy, much can be learnt by the exansination of the living 
subject using the methods of inspection, palpation, percussion, auscultation, radiology and 
endoscopy. This method of teaching anatomy Is more important now than it was in the past, 
because with the reduction of the M.B.B.S. course to four and a half years of study, and 
a year of compulsory housemaaship, the medical student has little time to spend on firs- 
learning the preclinlcal subjects as individual entities, and then integrating them with para- 
clinical and clinical subjects as he proceeds with the course. If the two ate integrated early in his 
training in a simple way, this difBcuIty is overcome. Uviog anatomy is also graphic and “human," 
and therefore easily awakens the iotetest of the student. Whether living anatomy should be 
taught by the anatomist or the clinician is a controversial point, and I will take it up later. 
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I am firmly of the opinion that in the teaching of “living anatomy” the clinician should take 
the major role in demonstrating and explaining the applied aspect of the case presented, and 
the anatomist may be called upon to clarify anatomical details. Most senior teachers ot 
anatomy have not handled patients for several years. Moreover, they have to keep abreast of 
the latest advance in the various branches of anatomy as a pure science. The clinician is, there- 
fore, in a better position to teach living anatomy. In the case of congenital deformities, the 
interests of the clinician and the anatomist are different. While the anatomist is interested in 
explaining the failure in developmental proessscs early in embryonic life, that led to the defor- 
mity, the clinician, on the other hand, is more interested in how best to correct the deformity 
and get the most satisfactory functional result, irrespective of how the deformity actually 
arose. In such cases, the postgraduate student can benefit by presentation of both the aspects of 
the problem. 

This leads to an extremely controversial subject, and that is the role of non-medical 
anatomists in the training of posigraduate students in anatomy. 

At the undergraduate level, where the emphasis is on integration of teaching — horizontal, 
vertical and oblique (I use those terms with hesitation because I fear they have been over- 
played)— of pre-clinical, para-clinical and clinical subjects, the non-medical anatomist will not 
make the best teacher. However, at the posigraduate level, a non-medical teacher can be 
usefully employed, provided the clinicians can take over the teaching of living anatomy. 

The Ph.D. degree is awarded to a candidate who, after having qualified for the M.S. or 
M.Se., has done research of a high standard. For these students, the question of teaching 
living anatomy does not arise. Modem trends in research in anatomy involve microscopy at high 
magnifications, and advanced histochemistry and these are extensions of pure science which can 
best be tackled by the non-medical anatomist. In two other fields, namely, experimental ana- 
tomy and physical anthropology, advanced research is within the scope and ability of both 
medical and non-medical anatomists. 

Diploma Courses 

Lecture-demonstrations in anatomy arc also given at the postgraduate level to students en- 
rolled for diploma courses in various medical specialilics. These lecture-demonstrations should 
be given bv anatomists using anatomical specimens, but the living aspects of anatomy for 
such courses arc best dealt with by the clinician. 

To sum up, the teaching of living anatomy to postgraduate students is important, but is 
not given due emphasis m the courses which arc organised at present. The teaching of 
anatomy should be the combined elTort of both tbe cUnidan and the anatomist. 

Non-medteal teachers of anatomy may be employed in medical colleges mainly for the 
.raining of postgraduates at the Ph.D. level when the teaching of “living anatomy” has been 
completed. ^ 
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This leads to an extremely controversial subject, and that is the role of non-me ic 
anatomists in the training of postgraduate students in anatomy. 

At the undergraduate level, where the emphasis is on integration of teaching — horizonta , 
vertical and oblique (I use those terms with hesitation because I fear they have been over 
played)— of pre-clinical, para*clinical and clinical subjects, the non-medical anatomist will not 
make the best teacher. However, at the postgraduate level, a non-medical teacher can be 
usefully employed, provided the clinicians can take over the teaching of living anatomy. 

The Ph.D. degree is awarded to a candidate who, after having qualified for the M.S. or 

M.Sc., has done research of a high standard. For these students, the question of teaching 
living anatomy does not arise. Modem trends in research in anatomy involve microscopy at high 
magnifications, and advanced histochemistry and these are extensions of pure science which can 
best be tackled by the non-medical anatomist. In two other fields, namely, experimental ana- 
tomy and physical anthropology, advanced research Is within the scope and ability of both 
medical and non-medical anatomists. 


Diploma Courses 

Lecture-demonstrations in anatomy are also given at the postgraduate level to students en- 
rolled for diploma courses in various medical specialities. These lecture-demonstrations should 
be given by anatomists using anatomical specimens, but the living aspects of anatomy for 
such courses arc best dealt with by the clioician. 

To sum up, the teaching of living anatomy to postgraduate students is important, but is 
rot given due emphasis in the courses which are organised at present. The teaching of 
anatomy should be the combined effort of both the clinician and the anatomist. 

Non-medical teachers of anatomy may be employed in medical colleges mainly for the 
training of postgraduates at the Ph.D. level when the teaching of “living anatomy” has been 
completed. 
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knowledge for the sake of knowledge may serve its useful purpose. While a few may 
appreciate the detailed knowledge of anatomy, many prefer to look at these from the prag- 
matic point of view. By and large, it is generally accepted that the accumulated knowledge 
of the so-called basic sciences derives the ultimate utility and value because it helps to treat a 
sick person. That being so, the knowledge of anatomy and its ancillary subdivisions must 
be so motivated as to serve the needs of the clinician, be he a paediatrician, internist or sur- 
geon. The surgeon by the very nature of his vocation should have access to various structures, 
whether superficial or deep, vulnerable or vital. Therefore he must maintain a continued 
and abiding interest in the knowledge and, consequently, in the teaching of anatomy. 
Tradition too shows that it was the surgeon who in the beginning started as a teacher of 
anatomy. 

The surgeon then must naturally take interest in the teaching of anatomy. There appear to 
be considerable differences regarding these matters. Anatomy, for its own sake, is an admirable 
subject of study and those whose aim is to learn the subject for its own sake can pursue 
the study to their delight. Such people need not be medical personnel. But if, on the other 
hand, anatomy is to be taught as a useful subject, then the teacher should have to be a medical 
person, whose ultimate aim would be the treatment of the sick and wounded. It stands to 
reason, therefore, that If the aim of teaching anatomy cither at graduate or postgraduate level is 
to tend the sick, the teachers should be medical men who have taken anatomy as an avocation 
and not as pure anatomists with no clinical background. 

Ifit is agreed that the teaching of anatomy should be undertaken (a) by persons who have 
had clinical background and (b) that the teaching should be useful in practice and not an oroa* 
mental decoration, then we must know who are the persons best suited to teach and what niusl 
be the content of training. 

When knowledge of anatomy as well as that of surgery was limited, the teaching of 
both anatomy and surgery was performed by one individual. With rapid growth of knowledge 
of both the disciplines, it became necessary to teach these subjects by different specialists. In 
spite of this division of labour, the intimate relationship between surgery and anatomy has never 
been strained. On the other hand, the surgeon is becoming more and more dependent on the 
anatomist, as for instance in the delineation of the anatomy of the liver or lung or neuro- 
anatomy, for the understanding of many surgical approaches and surgical procedures. The 
anatomist, on his part, has to be ever alert as to the needs of the surgeon and be of use in the 

design ofsurgical procedures and access, not to speak of deformities and function. Therefore, 

It appe.irs that the content of teaching of anatomy should be so oriented that it could facilitate 
the task of the surgeon. 

A moot point is who should teach anatomy. On account of complexities and technical 
demands, both on the surgeon and the anatomist, it is unwise and impossible that one person 
should undertake the responsibilities ofboth. At the same time, in the ultimate analysis, if all 
the knowledge of anatomy has to be passed on to the surgeon, it is reasonable to expect that the 
surgeon should have a greater and more intimate responsibility in the teaching of anatomy than 
is the practice at present. Some universities had instituted a chair of Professor of Living 
Anatomy, the teacher being a practising surgeon. For some reason or another, it has not 
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It is realised that an academic crisis exists in the field of anatom}' in India due to certain 
serious defects. The members were appalled by the dearth of staff and poor quality of person- 
nel coming forward in the teaching department, due to which postgraduates are invariably 
used for a big load of routine undergraduate teaching. This comes in the way of undertaking 
adequate postgraduate training programmes to bring anatomy in India to modern levels even 
in future. Further, postgraduates are not coming forward as trainees. The following remedies 
are suggested; 

All available resources in personnel and equipment in the different institutions of the same 
locality may be pooled together and utilised by inler-collegiate and inter-departmental coordina- 
tion and cooperation. 

It is recommended (hat after the existing sanctioned posts are fifled up in the colleges, 
additional staff may not be necessary for the Irainiog for the first postgraduate degree in anatomy. 
However, for the second higher postgraduate degree, such as Ph.D,, available specialists in any 
branch of anatomy will undertake only that speciality for training. 

The Committee felt that, in an institution where only postgraduate training is undertaken, 
working units in as many branches of anatomy as possible may be established depending on the 
availability of expert personnel. The ranks of professors, readers and lecturers may be consi- 
dered adequate for recruitment of expert personnel An administrative bead is considered 
essential. 

There must be a separate teaching cadre with higher pay for senior appointments. Junior 
posts, such as demonstrators, may, however, be interchangeable with general line posts. 

Senior staff .should not be transferred unlesson promotion or at their own request in the 
academic and economic interest of (he department. If a promotion is due to the head of the 
department, he may be paid the salary of the higher post, but he should be allowed to continue 
in his existing post if he so desires. This is to discourage the tendency on the part of a scientist 
to take up an administrative post. 

Salary scale of non-clinical professors and other staff must be as recommended in the 
Mudaliar Committee Report. Salary scale must be raised and made uniform throughout India. 

The retiring age of non-clinical professors must be the same as that adopted in the univer- 
sities. 

Private practice should not be allowed to the teaching clinical departments as well as non- 
clinical departments. This will facilitate recruitment for the non-clinical departments. 

The members felt that before further increase is made in the number of medical colleges, the 
deficiencies in the existing colleges must be rectified. 

REMEDIAL MEASURES SUCOESTED TO ATTRACT yOU.NO AfEN TO TAKE 
ANATOMY AS A CAREER 

A junior With postgraduate quaJificaiion should at least once in three lo five years be sent to 
other institutions within India to pet additional training in the first instance, .sml. for fvcb 
training as is not available in India, they may be sent abroad. 
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TN the deliberations of the Sectional Seminar on Anatomy the Committee discussed the different 
aspects of the postgraduate training. It look slock of the modern trends in anatomy as 
against the existing conditions in India in this held. 

The Committee discussed initiaUy the area and content of modern anatomy which forme 
the basis for organisation of a department for postgraduate training. The Chairman detailed 
what broadbased anatomy training should include, considering anatomy as essentially human 
biology. The following subjects comprise anatomy: 

The first group deals with the historical aspect of anatomy and consists of palaeontology, 
physical anthropology, comparative anatomy, genetics, human and comparative embryology, and 
principles of organic evolution. At naked eye observarionallevels the subject will include gross 
and topographical anatomy, radiological anatomy, forensic anatomy, with emphasis on living 
anatomy as against cadaver anatomy. The next group forms the study of anatomy at higher 
magnification of vision and includes histology, cytology, ultra structure, cytochemistry, and 
molecular biology extending to the field of biochemistry without any barrier. 

The relation of anatomy to allied basic subjects In the postgraduate training was discussed. 
The absence of barrier between anatomy and physiology, anatomy and biochemistry, and 
anatomy and pathology is recognised. The historical aspect of anatomy as the basis for human 
biology has to be kept in view in framing postgraduate programme. The profound Influence of 
modern development in putt sciences on anatomy is to be taken into consideration Inpotl’ 
graduate training. The competency in both teaching and research activities as the goal of post- 
graduate training was emphasised. 

In the organisation of the postgraduate department, it was fell that all branches of anatomy 
cannot be brought into functioning units in all the medical colleges. The departments under- 
taking postgraduate training should have at least the following four basic sections : 

1. Gross Anatomy 1 v, . 

1 . Micro Anatomy • postgraduate course should be allowed unless these 

3. Developmental Anatomy h fuDdameutal sections are established on a sound 

4. Neuro Anatomy J 

EXISTING CONDITIONS 

The medical colleges in India have the primary duty of training undergraduates on a large scale 
at this period of the development of India. As a result, there are serious limitations to research 
activities and postgraduate training In these institutions. Further, modern anatomy has branched 
into a number of specialised fields having a vital role to play in all fields of modern tnedicine, 
and jelgroisand topographical anatomy which comprised a major part of the anatomy of 
the 19th century continues to be the main pursuit in 1965 in practically all medical colleges. 
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personnel and material. This is a new concept with regard to the role of museums in the 
training of postgraduates. 

With regard to the role of anatomists in postgraduate training in clinical specialities, the 
members felt that the syllabus should be framed by mutual consultation between the respective 
heads of the anatomy departments and of speciahlies, ahdall problems regarding training and 
examination may be considered jointly. 
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Reasonably high salary and residential quarters for the staff should be provided as far as 
possible within the college premises or nearabout, which will be an additional inducement to 
the recruitment. 

The Committee also recommended that a postgraduate student undergoing postgraduate 
training should be given adequate hnancial assistance in addition to the provision of hostel 
accommodation. 

With regard to the degrees to be awarded after postgraduate training, all members agreed 
that a two-stage training must be given — the first being a broadbased one leading to the MS 
degree and the second stage leading to the Ph.D. degree; D.Sc. being still the higher degree 
should be awarded on the basis of orj^nal research work and publications. It is also suggested 
that for the first-stage degree, nomcnclaluic may be made uniform as M.D. 

DURATION 

The first postgraduate degree of M.S. in anatomy should be permitted three years after 
full registration and the Ph.D. degree may be taken two years after the first postgraduate 
degree. 


TECHNOLOGY 


The members were painfully aware of the lag in technology in the field of anatomy. To 
remedy this it was suggested that emphasis be laid on the technological ttavning in the post- 
graduate programme, Further, anatomy technicians should be trained, for which the require* 
ments will be: fa) he must be a graduate in science; fb) he should have adequate traininS* 
(c) minimum duration of training should be at least two years; (d) during the period 
training adequate stipends should be paid; (e) a certificate or a degree may be given at the end 
of the course; and (f) suitable scale of saUry may be offered at the end of training. 

LtBRARY FACILITIES 


Enough budgn allotment and foreign exchange facilities should be provided to enable the 
institutions to buy an adequate variety of journals and books 

They also felt that pooling of library services m„,t be adopted in the interest of econeffly 
and to avoid duplication. 

The members felt the utgeot need for the enactment of Central Anatomy Act and that the 
ptovision of this Act most also be implemented fiml, enable the anatomy depaitments to 
get over the present shortage of cadavers. 


Membet. pat tieulatly empha.oed the need for a »ello,rgaoised oomprehensive mosenm for 

all branches of anatomy rneludmg to or, of anatomy, as the modern anatom, moseno. can be 

utilised for teachmg purposes »h,eli, to some exteot, »ill compensate for the lack of teaching 
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ORGANISATIONAL PATTERN OF A POSTGRADUATE TEACHING 
PROGRAMME IN PHYSIOLOGY: PRESENT AND FUTURE 

Dr. B. K. Aha})d» 

Professor of Physiology ^ All-India Institute of Medical Sciences, New Delhi 


POSTGRADUATE training in physiology in this country has been actively taken up only 
recently because no importance was given to it in the past in most of the medical 
institutions id the coDDtiy. Eves seoior teachers io physiology ivero mostly appointed trom 
amongst those who had the postgraduate training and degrees in medicine, and a large 
majority of them used this position as a stepping stone to teaching positions in the clinical 
sciences. Such teachers in our medical colleges were not much interested in doing research in 
the discipline of physiology, and they also could not inspire young medical graduates to take 
up postgraduate training in physiology. Except, perhaps, in the Calcutta University which 
gave the status of a science to physiology, postgraduate degrees in the science of physiology 
as such were not awarded by a majority of the Indian universities. Although the science degree 
in physiology in Calcutta University was open to all, not many medical graduates studied 
this subject and those who obtained this degree were mostly non-medical students. The few 
exceptions amongst our senior physiologists, who obtained a postgraduate degree in physio- 
logy, did so by working in the universities of the U.K. 

Only during the last two to three decades has it been realised by our authorities that, both 
for proper training of medical students and for advancement of medical sciences, well trained 
physiologists are necessary. This realisation made some Indian universities institute post- 
graduate degrees in physiology for those working in medical colleges, while others instituted 
only special papers in physiology as a part of the postgraduate degree in medicine. No 
serious organised attempt was made to introduce postgraduate teaching programmes for 
those intending to go in for such degrees. This explains why the number of students, who 
obtained postgraduate degrees in physiology in India before Independence, was very small 
indeed. 

In the wake of Independence, the number of medical institutions grew rapidly (the number 
at present being 80) and it was realised that there were not enough trained teachers and 
research workers to shoulder the teaching and research responsibility in physiology. There 
were not enough trained personnel available even for the physiology departments of the existing 
medical colleges at that time, and it has not been possible to train enough physiologists during 
this period to keep pace with the rapidly increasing number of the departments of physiology 
in the medical colleges. And although very serious attempts have been made by variour 
universities to institute postgraduate degrees in physiology and to take up the training of 



OPENING REMARKS BY THE CHAIRMAN 


■pRlENDS, it may he asked: why anothcf scraiaar closely following one on the same topic 

held a few months ago ? We are all painfully aware of the backwardness of anatomy la 
India today, our continuing practice of anatomy as it was practised a hundred years ago la 
Europe, the unsatisfactory working conditions prevailing in our anatomy departments and the 
decreasing attraction for young medical men to take up anatomy. The discussion on all aspects 
of the problem will certainly take more seminars than one. The Indian Medical Council, which 
is concerned with incorporating remedial measures into the standards laid down for postgraduate 
training, did well to sponsor the last seminar. There is still much scope for fresh approach an 
continued thinking on the problem, further processing and clarification of half-baked ideas. 
Time and again we should meet to take slock of what we have achieved and where we stand now 
and what future directions we propose to Uke. The lAAME has given us yet another oppot^^' 
nity to give free expressions to any new ideas and suggestions, which had not been dealt with or 
were incompletely dealt with earlier, and to deal with the problems on hand as academic 
so as to eliminate bias as much as possible. Thanks to the Association. 

Groadly speaking our problems cover three areas: 

1. The sliiking advance modern analomy has made in its area and content. One-thiril"f 
anatomy deals with the hiitotical aspect (not history of analomy), genesis and growth of tis- 
sues and organs from germ cell and the evolutlonaiy origin and development of man. The nest 
one-lhicd of analomy has come into being on account of very high magnification attained in 
optic instruments and other technological advances. The remaining one-third is gross anatomy; 
Its clmtcal and basic values have by no means shrunk but an expanse grew from it fat beyond 


2. The orpmsatton of our departments should inelude the advancing frontier fields in anato- 
my. The working umt, under espem in special fields permit their rapid progress. As seen fro"” 
our worktng papers, the non-medteal esperu ate now generally recognised as suitable for certain 

mental ana comparative emonoloey). as medirti wm... ~i. • , .. . «re 

The fields lagging far behind ’in 

eaperimenul embryology, etc. ® 

3. Implementation of a well organired postgraduate programme. 


Our final goal should be that at least the 


theirtum that they are still lagging behind in Sa fud'rt™ f 1” 

to say that we have done vet, little in the 15-20 years ''''‘'.f”fnatoniy 


: aniitte^ationatievel. Ma’y I dcT^tL.” ^ “"rt 

.-lions Of our meeting take us in the right directions. 
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It would thus be realised that the organi^tionat pattern of postgraduate teaching programme 
in physiology in our country today needs to be organised on a more firm and. efficient basis, 
As the need for training a large number of physiologists for filling up the posts of senior teachers 
and research workers in the various medical mstitutions in the country j's ur'gent,^ it is high' time 
for the authorities and Ihe universities to take a decision to plan and organise the pattern of 
postgraduate teaching programme in physiology so that a certain' minimum course ■' could be 
laid down for a definite period for turning out initiaify physiologists yjith broad-based knowledge 
who may later on go into research speciality. It is, therefore, suggested that, keeping this aim in 
view, the organisational pattern of postgraduate leaching programme in physiology may be 
worked out on the following lines. It may not be put of place to mention that, in'tbe delibera- 
tions of the recent seminar on postgraduate teaching organised by the Medical Council of India, 
it was stressed that the postgraduate teaching programmes in physiology as well as in other 
subjects should have a uniform policy throughout all the Indian universities with regard 'to 
the nomenclature and designation of degrees awarded in the subject of physiology. The degree 
of M.D. should be awarded to medical graduates and that of M.Sc. be restricted to the 
non-medical graduates taking up physiology for their postgraduation. The degree of Ph.D. 
should only be given on the basis of research, aod this should be open only to those who have 
already obtained a general broad-based training in physiology by going through the M.D. and 
M.Sc, courses. 

It should be realised that, to become a jood physiologist, one may have to put in a life-long 
study. The atm of postgraduate training, therefore, is to let the postgraduate student attain 
a certain miniraum level of koowkdge in all the fields of physiology with some specialised know- 
ledge in certain fields which are of direct interest to him. It is also realised that this minimum 
training cannot be imparled in less than a period of two years and, therefore, every postgraduate 
student in physiology must spend at least two years of registration in a recognised department 
of physiology, having trained senior teachers. 

During the period of registration, certain minimum courses of curriculum contents should be 
worked out and every postgraduate should be able to undergo these courses. The courses have 
to be worked out to impart both theoretical and practical training in the subject. Theoretical 
training could be mostly imparled through the means of seminars, in which the postgraduate 
student should be made to participate actively. The emphasis should be laid on the learning 
by the students rather than on formal lectures by the teachers. The practical course to be 
Av A?;' the fifvSpmfsi ajwj fijriUJ.'W asaiU Wc- 

As most of the postgraduate students are going to work as teachers after obtaining their 
degree, it is essential that they should also be trained in teaching methods. This can be 
achieved best by associating them with the teaching and training of the undergraduate students. 

These students after their postgraduation have to work both as teachers as well as research 
workers. It is. therefore, essential that a certain amount of training in research methods be 
imparted to them during their period of training. This can be accomplished by giving them 
some research project on which they could submit a thesis. This will develop the faculties of 
planning of experiments, conduct of research studies, making obscr^-ations and interpreting them 
properly, as well as learning the art of studying the literature and presenting their 
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ZTTn 'ihA 

different medical colleges and m 


ments of the country. This 
postgraduate teaching programmes in physiology m. 
universities on proper lines. 


, have instllited postgraduate de- 


M the present monteit, almost all ,he case of some 


grees in physiology for in'dical graduata as rvell as for se.euv. 

diversities wherein .he physioiniy dipirtmelrt, are atiaehed to .he medical eolleges 


as idrond' Cata.7 Unhirsity'ias r^rgaalsed i. rigulir course in their 
for awarding postgraduate degrees in physiology. In spite of the fact that 
eolleges, which have senior teachers working on their faeuhy are Sy 

gradualion in physiology, the training of these postgtadua.es has , fleges in It' 

dgaoised pattern. This i, mainly due to the fact .hat .in the various medical eolleges . 

. .. -e t...;.. cr':»nr<A«_inrludine ch 


; very few faculty 


departments of basic medical scieuccs-includliig physiology-thete i 

i . j.. t1-j :q the subject, and who have to spend a / 


members who already have had sufficient training in tl.v Dwvj—, — • -- - ■ . 

large part of their time in teaching and training the large number of ^'embers 

who ate being enrolled in these medical colleges. Therefore, the time ‘*'dsicradoati 

candevotetothetraining of the postgraduate students is very limlled. It the ^ 

teaching programme in physiology in the country has to be put on proper lines, an ' . . 

be well planned, the course and curriculum have to Ik worked out realistically besides 
large numbers of trained personnel who can devote sufficient time both to the undergra 
and to the postgraduates. , , . ^ ‘ t t the 

In view of what has been said above, the postgraduate teaching in physiology i 

moment is not well organised bn a definite pattern. Different universities and different tne i 
institutions in the country are following different patterns of training and examinations 
postgraduate students in the subject of physiology. Sonic universities award the degree 
M.D. in physiology, others have in M.D. in medicine the special subject of physiology, w i 
others are still awarding the degree of M.Sc. in physiology both to medical and non*medica^ 
graduates. Still others allow medicai graduate's ^to enroll directly for Ph.D. The degree ^ 
Ph.D. is mostly awarded on the basis of a research thesis. On the other hand, the degree o 
M.Sc. is awarded by some universilfes on the basis of a research thesis, while other Universities 
bold an examination for the same. The examination pattern for M.D. also differs to some 
extent in different universities. , . , 

The period of registration for postgraduate training leading to the award of, postgraduate 
degrees is also different in diSeren't universities. Some universities allow a postgraduate hudent 
to register for a minimuin period of six months to a year; others insist on a registration of 1*’® 
years or even more. Not only the compulsory period of registration for training hiit also the 
training methods differ from institution to institution. In some institutions the period of regis* 
tration is mostly utilised for ca,rrying out a researeh project aiid the writing of a thesis and the 
student is left to himself for learning the subject. On the other hand, at other centres, there arc 
a number of organised courses— both theoretical and practical— which a postgraduate student 
in piiysiology has to undergo. 



NON-AVAILABILITY OF ENOUGH POSTGRADUATE STUDENTS 
IN PHYSIOLOGY; REMEDIAL MEASURES 


M. L. Gupta, m.d. 

Professor of Physiology and Biochemistry, 8. hf. S, Medical College, Jaipur 

^HE number of medical colleges in recent years has registered a sharp rise. In 1951, the 
number was 30 with “a capacity” of 2,500: in 1963 this has gone up to 78 with an 
“intake capacity” of 7,000 per year. The Postgraduate Medical Education Assessment Com- 
mittee estimated that there is a deficiency of 2,000 medical teachers in India. And if we take 
into account the further increase in the number of medical colleges and in the number of 
admissions of students in the old and new colleges, tbe number will go still higher up. Natu- 
rally, many of the colleges— especially the new ones which teach basic sciences— arc finding it 
extremely difficult to man the various departments at the desired level, The'’purp 08 c of this 
paper is to analyse what factors have led to the non-availabiUty of enough postgraduate students 
in physiology and the measures that could be adopted to attract more postgraduate students in 
this discipline. 

Throughout the country, for the last five years or so, the number of applicants for admis- 
sion into medical courses has been dropping. Some of (he medical colleges which restrict their 
admissions to State residents are now finding it difficult to get qualified applicants. Most of the 
colleges have been forced to louer their standards somewhat. 

One of the major factors for this disenebantroent of the younger generation with medicine 
is of course economic. Pay scales for medical Icacben are relaljvely low in comparison to those 
in other careers. Therefore, the salary ceilings for teachers and scientific personnel of the 
medical services should be raised to make them competitive with other services. At least the 
following scales of pay recommended by the Health Survey and Planning Committee for the 
teachers of the undergraduate and postgraduate medical colleges should be Immediately 
implemented: 




Undergraduate College 

Postgraduate College 



iU. 

Fj. 

Professor 


1500-2500 

2000-3000 

Associate Professors 


1250-2000 

1500-2500 

Readers 


1000-1500 


Lecturers 


600-1000 


Dcmonslralors/Tuiors 


350-600 



It may also be useful to institute an Indian Medical Education Service to bring it at par with 
other services, such as I.A.S., I.J.S.. I.E.S. 
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cogently. Such a training should enable them to take up research studies in their later career, 
even while they have to devote a good bit of th«r time to teaching. 

It is realised that a time has reached when we should take up the training of large numbers 
of postgraduates in physiology on proper lines, as the postgraduates of today are going to be 
the teachers and research workers of the country for a long time to come and the future 
training of physiologists is going to be in their hands for a long time. It is high time therefore 
that we seriously considered the organisational pattern of postgraduate teaching programme in 
physiology. The success of our future endeavours will be determined to a great extent in terms 
of the planning of today. I hope the holding of the present Teaching Institute of Postgraduate 
Medical Education under the auspices of the Association for the Advancement of Medical 
Education will go a long way in recognising the need for training more postgraduates and in 
working out the details for organising such a training in the future. 
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The mcdica) graduates prefer to go for postgraduation in clinical subjects in which, 
along with enjoying a better status and prestige in society, they have an additional scop 

for private practice. This opinion is supported by the views of senior medical students, me 

data reveal that a low income is the most important factor in influencing the medical sludwt 
against a career of leaching and research in the basic sciences. Naturally, therefore, this 

career would be more attractive should it provide an income commensurate with that available 

in the clinical fields. This can be remedied easily by having full-time clinical teaching units 
with uniform pay scales for both clinical and basic science teachers. And this will have 
two advantages: 


(i) When the charm of private practice is lost in the clinical appointments, more medical 
graduates will opt for postgraduation in basic sciences. 

(ii) The teachers of the clinical sciences will gel more time to devote to research an 
teaching. 


Recently, the Indian Council of Medical Research, Government of India, and certain State 
Governments have started providing fellowship to the students doing postgraduation in clinical 
subjects on much the same terms and in the same way as to candidates doing postgraduation 
in basic sciences. This would, no doubt, improve the competitive position of the post- 
graduate students in clinical sciences, but it might furiher reduce the number of postgraduate 
candidates in physiology and other basic sciences. I suggest that intelligent and promising 
students, who offer to take up physiology, should be given a fellowship of at least Rs. 100.00 
per month during their undergraduate course. Similarly, all the students who are admitted w 
the postgraduate course in physiology should be given a monthly stipend of Rs. 300.00 for the 
duration of the course. 


A second factor of importance is the relatively low social prestige or status of the teacher 
in the community. This is in sharp contrast to his European counterpart who, though he may 
enjoy no greater economic advantages, enjoys at least a high prestige in society. Such 
an attitude is partly economic in origin, for in our society materialistic comforts, such as car, 
club membership, etc., influence greatly the thinking of our youth in the choice of a career. 
But prestige or the absence of it has more than materialistic implications. Were this all, the 
problem would not be so serious. Ingrained in the public mind is the adage: "He who can, 
does; he who can’t teaches.” Professor b almost a term of derision. The able and 
forward-looking teacher in a medical college looks towards full-time research or high 
level administration. Promotion is always to less teaching, not to more. The prestige 
of a teacher should therefore be restored in the academic world and heightened in the 
eyes of the general public. The postgraduate training should not be all course-work and 
thesis. It should be a training for a full-fledged academic career and hence it should include 
some caching experience. In this way we can develop in the minds of the coming generation 
a realisiic attitude toward the two elements of an academic career, namely research and 
teaching. My suggestion is somewhat akin to that of the father who cautioned his son: “Don’t 
marry for money. Go where the money is and marry for love.” 
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Committee for the undergraduate and postgraduate medical colleges. 

4. Graduates in science and allied subjects should be encouraged to take up postgraduatioa 
in physiology after adequate comprehensive training. 

5. B.Sc. (Med.) should be instituted which will form an important source of postgraduate 
students for physiology. 

6. The career opportunities in physiology should be publicised. The postgraduate students 
should be recruited with the same vigour as personnel in an industry. 

7. The small and new medical colleges should be given necessary facilitiesso that the 
qualified staff could undertake research and limited postgraduate teaching. 
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consideration must be given to teaching abilit,. I decry the deveioping 

of a University Society with two classes of citem; the research ehte and the teaching 

'' It has been difficult to recruit junior teachers f“ “"'S'® 

recognised for postgradnation. The University of Rajasthan have pernutted ^ “ 
teacL of these colleges to take postgraduate students ,n the branches m 
facility esists in collaboration with the postgraduate teachers of the re^gn.sed posWadaa« 
departments till the departments of these new colleges ate fully recognised f”' 

The postgraduate students working in these colleges have to attend a comprehensive d-inoni 

training programme organised at the recognised postgraduate departments. ^ 

In some of the institutions the candidates doing postgraduation in clinical subjeas a 
appointed to junior posts like demonstrators and lecturers, while in others graduates and p 
graduates in allied science subjects like zoology, chemistry, etc. are appointed to these posts, un 
consequence of these two schemes is that when a position cannot be filled with a Candida e 
calibre, the institution lowers its sights and appoints someone of less than optimal ability a 
training or a person not interested in the subject. This deterioration of quality poses a 
even greater threat to education than does the insufficient number of teachers. The question 
whether iion*medical graduate should be encouraged to take up posigraduation in physio 
has assumed importance in view of the shortage of teachers. Our Association could pro ta y 
make a penetrating study of how it can utilise the non-medical graduate. The University o 
Rajasthan has permitted the postgraduates in allied sciences like zoology to do posigraduation^ d 
physiology after a candidate has undergone a three years’ training programme. The University 
has also instituted a two years’ course of B.Sc. (Med.) in anatomy, physiology and biochemistry 
for students who have passed I.Sc. or 1st year T.D.C. It is hoped that these B.Sc, (Med-) 
students will form an important source of postgraduate students for physiology and allied 
sciences. 

Finally, I also think that the lack of understanding or appreciation of the potentiali- 
ties of physiology contributes in no small measure to the failure to attract students interested in 
postgraduation. At the college level, good students as well as the science teachers should be 
acquainted with the opportunities available for postgraduate study in the fields of medical 
science. The students should gel not only the concepts of a classical course, but also the idea 
that it is a growing subject. In the prospcctus,describing programmes of postgraduate study in 
the basic sciences, it is suggested that there should be a brochure outlining the opportunities and 
advantages of a career in the basic sciences, with particular reference to teaching and research. 

The remedial measures can be summarised as follows: 


1. Suitable candidates who offer to take up physiology as career should be given a fellow- 
ship of Rs. 100.00 per month during the undergraduate course. 

2. The medical or science graduates taking up physiology for postgraduation should be 
given a stipend of Rs. 300.00 per month during the training period. 

3. The economic status of medical teachers as a whole should be improved at least by 
adopting the minimum scales of pay recommended by the Health Survey and Planning 
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devote sufficient time to the training of the postgraduates. It is also necessary that the help 
of a senior biochemist and a biophysicist be available to them. 

FUNCTIONS OF THE POSTGRADUATE DEPARTMENT OF PHYSIOLOGY 

Broadly speaking, the main functions of the postgraduate department of physiology are as 
follows: 

, (1) To train and produce teachers in physiology. 

(2) To train and produce research workers in physiology. 

, (3) To give postgraduate training in physiology to those clinicians who are interested in 
widening the horizons of their knowledge regarding the physiological basis of disease. 

; With these aims in view, the training programme of the postgraduate departments of phy- 
siology has naturally to fae broad-based. 

Each postgraduate student requires intensive training in research techniques apart from a 
tegular course of advanced laboratory experiments. It is also desirable that due stress be 
laid on applied physiology in such training programmes. A research thesis should form a com* 
pulsory part of the postgraduate examination in physiology. 

RELATION OF POSTGRADUATE DEPARTMENT OF PHYSIOLOGY TO THE 
DEPARTMENTS OF ANATOMY, BIOCHEKHSTRY AND BIOPHYSICS 

The history of medicine bears out the fact that growth of knowledge in the basic disciplines led 
to the separation of anatomy, physiolo^, biocbwnistry and biophysics. Though such a sepa- 
ration has helped tremendously in the development of these disciplines, it would be erroneous to 
assume that these disciplfnes can thrive iu isolation. For proper training of a postgraduate 
student in physiology, a proper understanding of the biochemical and biophysical principles is 
kbsolutely essential. In fact, at the research level, physiology, biochemistry and biophysics 
arc closely interdependent. In an institution imparting postgraduate (raining in physiology, well 
developed departments of biochemistry ’and biophysics are, tbererore, essential. What is 
more important is that the senior teachers of the departments of physiology, biochemistry and 
biophysics should have a spirit of comradeship and they should combine their efforts and 
develop an integrated programme of practical training for the postgraduate students. A well 
developed department of anatomy with the co-operation of senior teachers can be a great help 
to a postgraduate student of physiology, spedally in the fields of neurology and embryology. 



ctritcTIIRE and function OF THE POSTGRADUATE 
DEPARTMENT OF PHYSIOLOGY AND ITS RELATION TO^raE 
d?pIr™ents of anatomy, biochemistry and biophysics 

Dr. N. P. Benawri, m.d. (hons.), u ^ 

Dem and Head cf ihe Dept, of Physiology, Sltdical College, Raipur 


XILI. a few yaars hack, postgraduate teaehiog iu physiology eould hardly be eonside^ed to^b' 

T well oiEauisedmutost of the medical eolleges la the oountry. Some umve,sm» 

ducting regular postgraduate courses m physiology leading to M.Sc. and Ph. . g ’ 
theauUesofthe science faculty. A number of patterns were prevalent ■" 

in respect of the postgraduate studies in physiology. A large number of medical c g 

awarding M.D. degrees in itiedicine with physiology as a special paper in 
this pattern, a full examination In the subject of medicine had to be taken by t e ca 
The result was that the M.D. degree with physiology as speciality was a rather terse exa 
tion for the candidates primarily interested in physiology. In recent years, however, . 

medical colleges and universities having medical faculties have realised tbs great iropor an 
trained postgraduates in the subject of physiology and have, therefore, cut down the examina 
in general medicine for candidates taking M.D. degree in physiology. Here, the entire exam 
nation pertains to physiology, biochemistry and biophysics. Some medical colleges have e 
running courses leading to M.Sc. in physiology. 


STRUCTURE OF POSTGRADUATE DEPARTMENT OF PHYSIOLOGY 

In mostofthe medical colleges, where postgraduate training in physiology is being imparted, 
the structure of the department has been primarily suited to undergraduate training and no 
planned organisation for postgraduate training has generally been undertaken. The candidates 
are mostly left to their own resources and there is hardly any uniform pattern of basic practical 
training. Apart from special instilntes like AIMndia Institute of Medical Sciences, the 
majority of the departments of physiology in medical colleges in this country are suffering from 
paucity of trained teachers. In most of the colleges, the teacher-student ratio, even with respect 
to undergraduate students, is not very satisfactory. The result is that Ihe few senior trained 
teachers in the department arc so overburdened with the routine teaching programmes of the 
undergraduate that a well organised intensive training programme for the postgraduate students 
is hardly possible. Usually, the postgraduates arc left to themselves and, therefore, receive 
scanty guidance and meagre practical training. It is necessary, therefore, that in the interest of 
postgraduate teaching in physiology, the staff pattern of the department of physiology in the 
medical colleges should be so organised that at least two senior trained teachers are able to 
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and, therefore, it is hard for a postgraduate student of physiology to keep himseJf abreast of 
everything. This is true, but then we must admit that physiology is not meant for the 
mediocre. If we want to raise our medicine to the levels it has reached in the U.S. A. and the 
U.S.S.R., we will have to faring our teaching and study of physiology to the position that it 
occupies in those countries. Men of first cl^ calibre join medical colleges in our country, but, 
unfortunately, only with an eye to the loaves and fishes. We have to try all our resources 
to wean some of these to a career of physiologists. This could perhaps be done by dovetailing 
the undergraduate medical course and postgraduate training in physiology. Why can the 
postgraduate training not be initiated soon after the first M.B.B.S. 7 The hurdle of too much 
knowledge can be overcome by feeding material that is easily palatable to a system that 
has excellent digestive pOH-ers. Young students can show great avidity at possessing knowledge 
and learning techniques. We should start these meals early enough. 

The curriculum in physiology has, in addition to ensuring possession of reasonable amount 
of knowledge, to include measures to culttvatea creative mind. No world-shaking discoveries 
can ever be expected from all those students who study physiology, but attempts have to he 
made to see that freshness of outlook is maintained and the mind remains constantly exercised 
by iaCelJectual problems. Provision of a certain amount of compulsory research in the curri- 
culum can help to achieve this. 

The pure research type of training can produce excellent physiologists but more often than 
not they may find It difficult to teach the various topics in physiology even lo the undergraduate 
students. Pure research should, therefore, be introduced at a later stage. The suggested practi- 
cable curriculum for postgraduate physiology can be best illustrated by following a programme 
of study and assessment of training stated below. 

A. rrofni'ng 

(o) The candidates should spend 3 years after M.B.B.S. ; 6 months in clinical medicine or 
surgery and 2^ years in a goed department of physiology. Where facilities are considered 
inadequate, one year out of 2J years should be spent in a department specially accepted for 
postgraduate training. It is needless and hard to expect a student to spend two or three years 
in a place other than his own. At the same time it is not proper to keep him wholly in a place 
where facilities are not well developed. 

(6) During the course of training, he shouio* 6e required to Ibffow some simple topic tor a 
longitudinal study over a period of 12 months or so at the end of which he should be guided 
to write a thesis. This would enable him to get familiar with methods of investigation, 
study of literature and methods of evaluation and presentation of data. 

(c) He should be required to carry out common experiments in amphibian, mammalian 
and human physiology and simple studies in qamqcmistfy and biophysics. These should be 
recorded in a well maintained laboratory book. 

(d) Series of didactic lectures and seminars should be held in which he should be asked to 
participate actively. 

(e) He should also be encouraged to read widely both physiology and related sciences. 

A good deal of guidance is necessary in library work in a subject like physiology. 
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THE evolution of training in physiology in this country has suffered because it could not 
^ integrate the English and the American patterns which it had tried to emulate. One of 
the results of this has been a state of confusion in the aims and content of the curriculum in this 
important basic medical science. 

Before the medical education in this country discovered itself, physiology was regarded as 
just an incident that occurred in the training of a medical student. Except perhaps in the 
Calcutta University, it did not have the status of a branch of science. Postgraduate training in 
physiology almost did not exist and perhaps it was not even thought of. 

The current increasing consciousness amongst us regarding the urgency to reform medical 
education found its expression in the appoinimeot of the Shore Committee, and the remarkable 
progress that the committee made in the wake of Independence, by increasing contacts with 
the medical educationists of the world through interoaiional agencies like the W. H. 0. and the 
Rockefeller Foundation, brought us to the realisation that the study of medicine could not neglect 
basic medical sciences. The first few physicians who allowed themselves lobe induced into 
physiology are now realising the benefits of seeing and knowing what physiology means to medi- 
cine. Now, physiology is getting some attention and It is being realised that both for proper 
training of medical students and for advancement of medical sciences, well trained physiologists 
are necessary. The good old days arc gone when physiology could be taught by a general prac- 
titioner who could spare a couple of hours from his practice and talk to students out of a book 
on physiology which he could read in leisure boun. We need properly trained physiologists to 
teach the subject and to contribute to its advancement. 

The aims, therefore, of postgraduate training in physiology are clear: 


(a) Thorough knowledge of physiology along with its related sciences on a comprehensive 
basts; 

m ^ acq«,inULC «i.h how ihU WWge ho, dovclopod ovor ooolurioo; 

(f) familiarity with recent advances in physiology; 

(<0 building up a perspective in physiology; 

(O romniorhy with whoiqoc. oiaUtd h, .fe physiological phcoomono; and 

(/) application of physiological pnnciplcsto medicine. 



j44 t>C>StGAADVATB iJEDlcAt EbUCATlOl< 

(/) Ability to read at least one foreign Idnguage, preferably RilsSlan, other ibaa EiigliSh 
should be expected in view of the tremendous advances in physiology in that country. 

(g) While histological techniques need not be mastered, thorough familiarity with minute 
structure and its relation to function for all tHsUes must be obtained. 

At the end, an examination shouM be held if ihe thesis is found to be Satisfactory by t 
guiding teacher. 

The houtwise distribution of the cutriculttm may be as under: 

General Medicine/Surgery: 6 months resident post in a teaching hospital. 


Section 


Hours 


General Physiology 
Cellular Physiology 
Comparative Physiology 
Mammalian Physiology 
Applied Physiology 
History of Physiology 
Biochemistry 
Biophysics 
Nutrition 


Theory 


351 
15 
75 
300 
100 
25 ' 
150 
35 
15 


Total ... 750 J 


Practi- 

cal 


1800 


1800 


B. The examination should be on the lines indicated below: 

(a) 4 papers of S-hour duration each, covering: Fundamentals of Physiology. Mammalian 
and Medical Physiology. Biochemistry, Biophysics and Nutrition. Essay, containing 
History of Physiology. 

{b) Practical examination; 

4 practicals, of 3-houf duration each, extending over at least two days : 

Experimental Physiology!: Amphibian Experimental Physiology III Mammalian, 
Histology, Clinical & Human, Biochemistry & Biophysics. 

(c) Viva voce; The degree of Doctor of Medicine (Human Physiology) should be given 
at the end of the successful completion of a Wra voce. 

Further studies, now on a circumscribed topic in physiology, could be taken in the form of 
research for at least two years and, on snccessfully writing a thesis, the degree of Doctor of 
Philosophy should be awarded. 



BASIC AND SPECIFIC REQUIREMENTS OF A POSTGRADUATE 
STUDENT IN PHYSIOLOGY AND THE PLACE OF NON-MEDICAL 
GRADUATES IN POSTGRADUATE EDUCATION IN PHYSIOLOGY 

Dr. I. D. SiNCH 


'J'ODAY the physiologist is playing a varied role io the Health Services of our country. 

He is not only required as a teacher in medical institutions, as it is the practice today, but 
is also needed as a teacher in dental, pharmacy and physical education institutions and as 
a research ivorJcer for the spectaVised problems connected with high ahitude, nutrition, repro- 
duction, ergonomics, neuro-physiology, etc. in the various national laboratories. 

To fulfil the role as teachers, such specialists must be well up in their academic background 
and should be deeply interested in their subject so that they enthuse their students. An 
important requirement of such teachers is that, in addition to their knowledge of the subject, 
they should be passionately involved in research so as to keep alive their burning interests in 
the speciality and instil a spirit of enquiry io tbeir pupils. It is incumbent, therefore, that 
medical graduates who have to become future physiologists ful/il certain basic require* 
ments. However, as the present conditions in the country are, this speciality is attracting 
mostly mediocre medical graduates who join it not because they are genuinely interested in 
the subject but simply because they cannot be absorbed in more attractive spheres. ’ This is 
perhaps one of the major reasons for a low standard of this speciality in our country as com* 
pared to some of the advanced countries where physiology has made tremendous strides and 
is continuing to do so everyday. 

As a result of the great discrepancy between the ideal requirements and those which are 
practically feasible at present, we have, therefore, to strike a compromise in laying down certain 
minimum basic academic standards for the medical graduates to be admitted for training 
as postgraduate students in physiology. In my opinion these should be as follows: 

A. Essential gualifications 

(i) A medical graduate who passed the subject of physiology in the first attempt and 
did not make more than two attempts in qualifying for the M.B.B.S. degree. 
However, if the candidate is also B.Sc. (first class), the condition of passing physiology 
in the first attempt may be relaxed, but he should not have taken the examination 
more than two times (including that for physiology, if any) to qualify for the M.B.B.S. 
degree. 

(/i) A resident appointment for one year (preferably of the rotatory type). Such 
a student will have better grasp of applied aspects. 
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B. PreferMiat guabficalwm (m ordei of preference) 


(0 " 

:re:iMSc".erA:riL!~ 

(ii) An M B.B.S. who has distinction/bonours in physiology. 

‘"i! rereareh worN in physiolog, or in so»e 

allied subject. ,r, M B B S course has passed B.Sc. (3 years’ 

L“^ttooras’’:r'prn’ r«ni,ersi., pm, in 

B.Sc. in any of the follotsing combinations-ehcnnstty, ecology, botany or p 


A cursor, assessment of the present situation ^ 
extreme shortage of trained physiologi«s. In most o e problem to 

halt the sanetionediobsrentain unfilled for most of the for this 


find trained physiologists to man jobs in other spheres. 

speciality ma- probably increase considerably. ... , „„ -hvsiologists as 

One very imponant cause of this scarcity is that, m the ptesent “‘■"f; P’’!'*' , ® 

teachers ere ol/rr?alr«d to be mrtof groduurer. It is “ u note 

, a-i— a.,es»i- tM tKur vocation because U *» *" 


leacoers arv un ... •• it is more 

malurityot medical graduates take up clinical work tor their vocauon , for 

rAn«*ni,^ntiv verv few take uo basic medical sciences (including physiology; 


rewarding. Consequently, very few take up basic medical sciences ^ ; .ujjj ©f 

their careers. The time, therefore, has come to think boldly about the difficult ? 


shortage of physiologists in the midst of the general scarcity of doctors in this country. In 


opinion, a very important step in this direction would be to devise measures to 


opinion, a very important step in ims uuevuwa erv .a. a..... -^r^rcathe 

non-medical personnel in this speciality and to give them an opportunity to reinl 

of 


medical physiologists. -d is i 

The problem of engaging non-medical physiologists as teachers in medical coueg . 
course, a highly debatable one, because the chief aim of medical institutions at present is 
produce “basic” doctors. The most important argument against this class is that, since 

have no medical bias, they should not be employed to teach undergraduate medical studen s. 

This is basically true, but, on the other hand, as already pointed out, we are at present in 
precarious position as far as the present availability of trained physiologists in our country 
goes Therefore, I feel strongly that, despite this obvious objection, there is just no ot 
way out but to try them, a procedure which has worked quite successfully in other advance 
countries. In addition, there is a positive point in their favour as some amongst them may 
add to the standard of fundamental physiological research because of their better scienti 
background compared to most of the mediocre medical graduates. 

Having accepted the principle, that lime has come for the non-medicos to be trained as 


physiologists to play their role in this spedality, some measures may have to be devised to gi” 


such future specialists some sort of a medical bias. I believe that this can be done v 
reasonable success by organising a “spectar’ course of one year for suitable non-medica 



BASIC AND SPECIFIC REQUIREMENTS, OF A POSTGRADUATE STUDENT IN PHYSIOLOGY 147 

personnel before they are admitted to the postgraduate training in this speciality. 

It will be out of place to go into the details of such a course. But I should like to mention 
that it would introduce the students to. selected experimental methods and fundamental 
principles associated with the subjects of physiology, biochemistry, pharmacology and patho- 
logy. Some aspects of anatomy (both macroscopic and microscopic) may also be introduced 
along with elementary statistics. The course would be run jointly by several departments at 
selected centres where proper facilities exists but th^ must also be a permanent skeleton staff 
meant for this purpose alone. Studies will centre around the functional and morphological 
characteristics of cell, organs, organ systems and the whole animal, and each topic selected for 
study would be approached from the various points of view represented by the different 
sciences. The course would be highly selective and limited in scope, that is to say, it would 
not cover all the topics in the conventional manner. The laboratory work should be organised 
in such a manner as to allow facilities for experimentation ,^with varied techniques for experi- 
mental and research work. 

In order to ensure that the teaching of applied physiology to the undergraduate medical stu- 
dents does not suffer, the organisation of the department of physiology should be such that 
the head of the department must be a medical physiologist and that the latter specialists 
will also contribute to at least 50 per cent of the strength of the rest of the teaching staff. 

Assuming that non-medical physiologists will be acceptable in medical and other institutions, 

I suggest the following basic and speciSc requiremeots for such attgory of personnel. 

ESSENTIAL QUALIFICATIONS , 

AU the candidates must have passed a "speciar* course of one year to be instituted in 
certain medical institutions which can offer proper facilities. The admission to this course 
will be open to the following categories of qualifications in order of preference; 

(f) Candidates who have passed 1st professional M.B.B.S./B.Sc. in physiology, anatomy 
and biochemistry. 

(1/) B.Sc. (Second Division) with chemistry, botany and zoology as compulsory subjects. 

(if/) B.Sc. (Honours School) in chemistry/zoology/botany, subject to the condition that the 
ii?/ .uvL’i'HswyMMr mUb .wf*.dina' 

Qv) B. Pharm. (Part 1), subject to the condition that the candidate has pas'^ed intermediate 
with medical group or diploma in pharmacy. 

(v) B.D.S. (Part I). 

(vO B. V. Sc. (Part I). 

(vii) B.P.E. (3 years’ degree course), subject to the condition that the candidate has passed 
intermediate with medical group. 

It could be argued that the group selected to undergo the "special” course for future training 
in this speciality is drawn from rather heterogenous sources. However, in favour of this 
procedure may be cited a point that the very heterogenous elements composing this course may 
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perhaps enrich the level of mutual discussions should form an important part of Wth 

the theoretical and practical aspects of this course. In any case, the worth of such a procedure 
can only be gauged by actual expeiimeat&tioni and the future line of action can only be deter* 
mined by observing the results thereof. 

To attract a reasonable type of talent to this speciality, conditions will have to be created 
to see that these personnel when fully trained can be offered jobs of a similar position as they 
would have otherwise gained, had they chosen some other subjects for their speciality. For 
example, they could be treated at par with medical physiologists except in the matter of 
non-practising allowance. In matters of promotion, the smtable amongst them Muld reach 
the status of associate professorship at the top of their careers. Grant of other facilities like 
maintenance allowances, etc. for the duration of the courses will be highly desirable. 

With this background and training, I believe, we shall be able to produce more trained 
physiologists to satisfy the needs of dor country. 
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country needs a large number of physiologists to man the teaching and research institu- 
tions. The number of medical colleges is increasing and there is a great shortage of well 
trained staff in physiology. There are institutions where several posts have” been lying vacant 
for the last so many years and there are only one or two persons to look after (he whole train- 
ing programme. Medical graduates arc not inclined to opt for this speciality as they find it less 
remunerative and less honourable as compared to medicine and surgery. Unless adequate 
measures arc taken soon to remove this disparity between the clinical and non-clinical depart- 
ments, no training programme In physiology is going to be successful, as the quality and quantity 
of the candidates coming forth for such a programme will be poor. Huge palatial buildings 
and cosily equipments are of only secondary importance. What p'c need are well qualified 
teachers and enthusiastic and intelUgent postgraduate students. 

However, presuming that they will be foribcoraiog, I give below an outline of a post- 
graduate training programme in physiology which, I hope, my colleagues will approve. 

Alms and Objects of Postgraduate Training in Physiology 

(a) To produce teachers for educational institutions'. 

(b) To produce investigators for research institutions. 

Scape of Training 

The scope should not only include a studyofhuman physiology in relation to the clinical 
sciences but also cover diverse ancillary subjects, c.g. comparative physiology, biophysics, 
biochemistry, gencJics, statistics and psychology. 

Type of Training 

The training should be conducted in two stages. In the first stage, the training should be 
broad-based and should lead to the first postgraduate degree in (he subject. In the second, an 
intensive training should be given in any of the fields covered in the first stage with emphasis on 
advanced research. 

Poiigraduate Degrees vtitch should be Instituted in Physiology 

(а) First postgraduate degree to be M.D. (Physiology). 

(б) Second postgraduate degree to be Ph.D. (Physiology). 

PrerequisUes for Postgraduate Training 

(1) M.B.D.S. degree recognised by Indian Medical Council. 

(2) House job or internship for one year in a recognised hospital. 
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Period of Training .. 

Twa for M.D. and 2 years ate, M.D. for Ph.D. It woald be f ' 

date to remain in the department of physiology recognised for impart.ng postgraduate g 


Curriculum for Postgraduate Degree {M.D.) 

It should be a brief course consisting of studies in 


I 

History of physiology 

11 

Comparative Physiology 

III 

Biophysics 

IV 

Biochemistry 

V 

Histology 

VI 

Statistics 

VII 

Psychology 

VIII 

Genetics 


It should include a comprehensive course of study, basic as well as applied, in the following- 

I Cardio-vascular physiology 
TI Respiratory physiology 

III Neuro*phy$iology and special senses t 

IV Physiology of excretory system 

V Physiology of gastro-iatestlnal system , 

VI Physiology of endocrine and reproductive system 

VII Nutrition and metabolism 


The training programme should centre round: 

Lectures on the latest advances in each system. 

Demonstration of different experiments involving the use of the latest techniques. 

Practicals in biochemistry, histology, mammalian and human physiology. 

Seminars on special topics. Symposia on recent problems of research. 

The details of this programme should be worked out by the department concerned. 

Method of Assessment of Postgraduate’ Degree {M.D.) 

There should be an examination conducted in two parts. Part I may be taken at the end of 
the first year. , 

(1) Theoretical examination consisting of 4 papers 

I. Paper on topics marked I to VII above 

II. Paper on topics marked I to Vn above (systemic) 
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III. Latest advances 

IV. Applied physiology 

(2) Practical examination in 

I. Biochemistry 

II. Histology 

HI. Mammalian physiology 

(3) Oral examination 

Part II examination should be held one year after the candidate has passed the first part. 
It will consist of a thesis to be examined by the three examiners of which two must be external. 

Second Postgraduate Degree 

May be called Ph D. which should be conferred purely on the basis of advanced research. 
The candidate should have obtained M.D. (Physiology) or should have been a teacher in 
physiology for at least ten years in a recognised medical college. 

Jrflinmg fn Ad\’anced Physiology for Medical SyeeiaUties 

The training should be imparted by physiologists for postgraduates in medicine, surgery, 
ophthalmology, obstetrics and gynaecology, paediatrics, tuberculosis and orthopaedics in 
consultation with the specialities concerned. 

Minimal Requirement in Equipment and Personnel 

The department imparting postgraduate training in physiology must have the essential 
equipment pertaining to the different fields of the subject. Electronic gadgets like E.C.Q., 
E.E.G., oscilloscopes and electronic recorders, stimulators, stereotaxic Instrument, spectro- 
photometer, photo-electric colorimeter, flame photometer, etc. must be available In the depart- 
ment. Facilities for photography, workshop for designing, improvising and constructing fools 
for research are essential. 

Adequate library facilities must be available to the candidate. The department should have 
sufficiently qualified teachers in adequate numbers. Teachers should be whole-time teachers 
and non-practising type who should necessarDy be paid higher salaries as compensation for the 
loss of private practice. 

No department should be allowed to start postgraduate training in physiology unless it is 
inspected and approved by the Indian Medical Council. 
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Period of Training 

Two years for M.D. and 2 years after M.D. for Ph.D. 
date to remain in the department of physiology recognised 


It would be essential for the candi- 
for imparting postgraduate training. 


Curriculum for Postgraduate Degree {M.D.) 

It should be a brief course consisting of studies in 


I 

History of physiology 

11 

Comparative Physiology 

HI 

Biophysics 

IV 

Biochemistry 

V 

Histology 

VI 

Statistics 

VII 

Psychology 

VIII 

Genetics 


It should include a comprehensive course of study, basic as well as applied, in the following- 


I Catdio-vascuUt physiology 

II Respiratory physiology 

III Neuro-physiology and special senses 

IV Physiology of excretory system 

V Physiology of gastro-intestinal system 

VI Physiology of endocrine and reproductive system 

VII Nutrition and metabolism 


The training programme should centre round: 

Lectures on the latest advances in each system. 

Demonstration of different experioients involving the use of the latest techniques. 

Practicals in biochemistry, histology, mammalian and human physiology. 

Seminars on special topics. Symposia on recent problems of research. 

The details of this programme should be worked out by the department concerned. 

Method of Assessment of Postgraduate' Degree (M.D.) 

There should be an examination conducted in two parts. Part I may be taken at the end of 
the first year. . 

(1) Theoretical examination consisting of 4 papers 

I. Paper on topics marked 1 to VII above 

II. Paper on topics marked I to VII above (systemic) 
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Ij’ractlce in many places.' In ‘most faculties the \jsua! practice is to present the thesis at the end 
of the firet year, the candidate appearing in the examination at the end of the second year. 
This has the following defects; 

(a) ' One year is too short a period in which lo select a problem, get acquainted with the 
literature in the field, become proficient in the methods, and obtain sufficient results to form an 
opinion. 

(b) The candidate leaves the research problems and takes to preparation for the examina* 
tiOD, thereby losing touch with the problem which he does not take up again. 

In a few faculties, the examination is held at the end of the first year and the thesis is sub- 
mitted at the end of the second year. This has the disadvantage in that the period of training 
m the main subject and allied fields of study is not sufilcient. 

In order to get over these difficulties, it is suggested that the work in connection with the 
problem, for the thesis and the course of training must go hand in hand. The thesis can be 
presented about three months earlier than the examination, so that assessment can be made at 
the time of the examination. 


EXAMINATION 

Written: Four papers, each of three hours’ duration. 

I— General Physiology 
II^Biophysics and Bioeheoistry 

III— Human Physiology 

IV— Applied Physiology 

Practical: There will be four practicals, each of two hours’ duration. 

I — Experimental Physiology 1 

II— Experimental Phj-siology if 
HI— Histology 

IV — Biochemistry 

Experimental Physiology 0) would be mostly on mammals and would include /n ///wand 
isolated organ experiments, like those of recording heart beat, blood pressure, secretion of 
digestive juices, urine excretion, intestinal movements, etc. and their experimental variations. 
They may also include experiments on sub-mammalian species. 

Experimental Physiology (II) H-ould be human expcrimenis like lung function tests, deierraina* 
tion of metabolic rates and energy expenditure, blood gas analysis, atr analysis, muscular effi- 
ciency tests, etc. 

Histology practical would include preparation of sections and their staining including the use 
of special methods of histochemistry for demonstration of glycogen, etc. 

Biochemistry practical would include determination of composition of blood orplaima or 
urine constituents, identification of substances in body fluids and preparation of the more com- 
mon sanciies of substances of physiological importance. 



EXAMINATION AND ASSESSMENT OF POSTGRADUATE 
STUDENTS IN PHYSIOLOGY 


Prof. C. M. Francis 


'yHE examinations in physiology will depend on the objectives of training which for pur- 
poses of discussion are assumed as: 


(1) Training for teachers in physiology for medical and non-medical courses of study. 

(2) Training for research workers at different levels In physiology. 


These programmes are expected to be complementary, as far as possible, and not mutual y 
exclusive. 

These training programmes can be achieved by courses leading to the M.D., M.Sc., a" 
Ph.D. degrees in physiology in the medical faculty. 

M.D. The degree is meant for medical teachers. It is necessary that the candidates shou 
have an overall knowledge and competence in physiology and in allied fields. They should have 
a strong medical bias and a very good knowledge of the applied aspects of the subject. It 
also necessary to train the candidate in such a way that he will be able to probe in depth in any 
field he may wish to take, collect alt relevant literature, critically analyse the results and evaluate 
them. 

M Sc. This will be for candidates who leach physiology in non-medical courses of study 
also for those who want to take up research positions in institutions, including medical colleges- 
as scientific assistants, research officers, etc. It will be necessary to have a definite research 
orientation. 


Ph.D. This will be for those who arc desirous of. and are suitable for, taking up better type 
of research work. Their training will be such that they can become top teachers and research 
workers The emphasis will be on research. 

Exanlmlm M.D. In order to assess sehether the candidate is proficient generally 
the sobjeet and allied fields and to ensure a proper emphasis on applied aspects, the ejamination 
will consist or written, practical and eira voce. Among the requirements will also be a thesis to 

assess the proficiency of the candidate in property colleeting all relevant literature in the fieW 

and evaluating them. It will help him to know the different types of approaches tackling a 
dm should d* “"nn-'ots and appliances. The candi- 

Se m eenl, ’ Wa «»„ (though supervised) andhemmtW 

rhee e mLt be 8° "" simultaneously and the 

thesis must be evaluated at the time of the caammatiou itselt. This is different from the current 
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riVfl voce The oral eAaminatioo will consist T^rscrnd part 

be a paper on comparative physiology. The ^p caDerimcnt will be increased 

reduL but the scope for mammalian and ^ 

consequently; the practical tests will have to be mod.B^ to that eatent. 

pId. The requirements will be a thesis followed by a v.va " " " "^.l^ences. 

eaamination including the preliminary eaamtnatrons tn f„,t class 

This is somewhat against the current trend in the country. “Vl'Twon) to deter- 

researchers, it is best to give a wide latitude to the carrfrdate under superv.sion) 
mine bow best to tackle the problem. All other etforts will detract from this. 

Arrerrment. In assessing candidates for M.D.or M5c. examinations^, „„ 

an overall opinion of the candidate rather than of each part. in 

ofgrading like A = Good, B - Satisfactory. C - Unsatisfactory. t„e 

more than one of the papers, pracficals and Oral I put together he will be „f 

failed; otherwise a •■C" can be set off against an “A.” The candidate must get an averag 
‘'B" or above separately in written, practical and Oral I in order to pass. The e . jj 

be three ia number and two of them, at least, must be from outside the university, 
shall examine each candidate In written, practical and oral examinations. 

The thesis will also be judged by these examiners and they will report as high y 
mended," "commended" and "not commended," taking into consideration the 
ance of the candidate in Oral II. If the thesis is not "commended," the person may be all 
to resubmit the thesis at the end of a period of 6 months or I year as decided by the oar 
Examiners. If the candidate fdils in the examination, then he may appear again for the 
nation at the end of 6 months. If he fails in'thc examination and his thesis is also not 
then he can resubmit his thesis and reappear for the examination only at the end of a year. 


candidate will be allowed more than three chances. 

Ph.D. The assessment will be made by a pane! of two judges for the thesis. A viva 
will be held, if necessary, and this will be to support or defend the thesis. The panel of judges 
shall be men who are highly proficient in the respective Gelds and should consist of persons 
outside the university to which the candidate belongs. There should be evidence of sufficient 
original work and results in the thesis for it to be approved. If the judges do not appro''* 
the thesis, the candidate may be allowed to resubmit the thesis at the end of the next year. 
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II has already been pointed out that a knowledge of practical methodology and of recent 

advances in the subject is a prerequisite for research training. In a postgraduate cour 
rightly, a major portion of time should be devoted towards the same. Intensive practical training 
and extensive study of the subject with appropriate stress on the original observations 
condition the student to research training. Encoura^ment of group discussions on spe i 
topics presented by one of the subjects will lay the foundation for future research training. 

Research training implies specialisation of a branch of a subject; but m “j. 

courses it is intended only to infuse in the student, through his participation, t c spin 
individuals whose personal contributions resulted in the present-day knowledge of the su je 
Research training can be broadly categorised into four heads: 1. Collection of literature aij^^ 
objective analysts. 2. Planning of experiments and observation of results. 3. Interpretation 


observations. 4. Objective presentation of the observations. 

Equal stress should be laid on all the four aspects during the award of training and evaluation. 
Repetition involving increase in the volume of work should be discouraged. This is possi c 
only by giving greater importance to the quality than to the quantity of work in evaluation. 

On the completion of the advanced study, a student should be assigned a problem ^ 
should take into account any special interests developed by bim during his training P®t*® 
He should be advised to devote his lime in the beginning equally between the collection 
of literature and the learning of dexterous use of apparatus and special techniques. 'During 
this period too, by following his daily progress and by helpful suggestion and discussion, the 
student should be made to comprehend a problem and evolve aplanofwprk. Dependence 
on the teacher should be discouraged and at no stage should ready-made answers be given; 
rather, by means of queries, and further reading, he should be asked to solve problems. 
With the passage of time, the student gains confidence and becomes self-reliant. This is th® 


purpose of postgraduate education. 

Thesis writing is an essential part of postgraduate research training. It is a practical 
exercise for the student in collection and presentation of observations, which aims at 
a definite objective. It also presents an incentive to the student for extensive collection of 


literature. It is easier to form an idea from a study than giving it concrete shape in writing- 
The way literature and observations are presented indicates the mode of thinking of the student. 
Actually, the objective of research training is to inculcate a method of thinking in. the student. 
In this respect, a thesis provides the best way for the evaluation of research training. In some 
universities, where dissertation work takes the place of research training, a student collects 
literature on a specific topic and simply presents the materials. The student does not do any 


new work. Deep study necessary for presenUtion of literature brings the student nearer to 
the subject and this increases his appreciation of the subject as also the thought process. R®* 
search training in postgraduate courses is a step forward in bringing the subject closer to the 
students. Here, thesis takes the place of dissertation. Research training is just like any other 
practical training. A judgment cannot be passed on the potentialities of a ' musician or 
an artist by written or oral examination alone. He can be judged only on the basis of hiS 
actual performance. Similarly, evaluation of the thesis only • gives , the best judgment of 
the students’ potentialities for research, whkh ean be supplemented by oral examination. . 
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Physiology has drawn, in its turn, and in no small measure, from clinical medicine, to enrich 
itself in realms of human biology. It is common knowledge that one of the most accepted 
methods of the study of the physiology of functional units or integrated assembly of units is to 
produce an experimental organic lesion ora Ainciional block. In disease, nature provides micros- 
copic or macroscopic lesions in organs, whose sequence man cannot always reproduce. Morbid 
physiology, therefore, constitutes a scientific plank of physiological study. This is exactly what 
clinical medicine contributes to the growth of physiology and this aspect could be profusely 
exemplified. Studies in man on blood groups, on abnormal haemoglobins, on haemorrhagic 
diseases, and on abnormal thyroid function throw light on the genetic aspects of human 
biology. Further clinical researches on haemorrhagic diseases disclosed a variety of coagulation 
defects which threw new light on the mechanism of coagulation and rendered it possible to 
evolve a number of tests for the understanding of the sequence of events in coagulation. Studies 
in man on megaloblastic bone marrow, with or without cord lesion, led to a clear understanding 
of the role of folic acid and Vitamin Bi„ in erythropoiesis, and investigations on liver disease led 
to the knowledge of the source of plasmaprotcm fractions. Information on cardiac orrhyihmias, 
congenital heart disease, pulmonary vascular shunts, oxygen and carbon dioxide transport fa 
man helped to promote far better understanding of cardio-pulroonary physiology than on the 
basis of data from animals alone. Studies in man on kidney function in health and disease, 
on disturbances in the fuactioning of the urinary bladder in aervous disorders, oa gastric fistulae 
in patients, on cortisone therapy in rheumatoid arthritis, on defects in colour vision, on lesions 
in oibitofrontal cortex, have all fulfilled similar purposes. A programme of study for over 20 
years by Penfield and Jasper on the human brain, during surgical procedures, Lore fruit 'in 
the shape of their mooumental pubUcation in 1954, Epilepsy and FunciSonoI ' Anatomy 
of Human Brain. 

In the last few decades much could be achieved by collateral or integrated studies on animals 
and on human patients and this could be exemplified in the field of endocrincs and hormones, 
nutrition, and metabolic disorders, the extensive studies made on trauma, burns, haemor- 
rhage, and shock being typically illustrative of such a co-ordinated approach to physiological 
and clinical studies. The recent reBnemcnt in pulmonary function tests is yet another example 
of the co-ordinated study in animals and in man, in health and in disease. Conspicuous 
has been, in recent times, the rate at which data from animal experiments are substituted by 
fftose from ffttr icnmtT, as ta the cases <jf ^ysstlbafsr, and space 

■physiology. This augurs well for a bright Arture for human physiology to establish a sure 
foundation for the science of human illness, both of which constitute “a single corpus of 
knowledge of health of man" wherein all its components arc equally interdependent,- 

Medicine has profited not only from physiology and other basic medical sciences but has 
also drawn fully from other sister disciplines since the days of Galileo to modern times. 
The biometry on astronauts and the “Telstar” iotercontiaental symposium on anaesthesia con- 
ducted on November 6, 1963, by the Chicago group and the London group of medical scientists 
are unique examples of the way recent knowledge of other sciences is harnessed for advance- 
ment in medicine and medical education. Medicine thus seems to be the single discipline which 
could assimilate the largest fraction of tecboical advances in sister scientific disciplines, not to 



INTERDEPENDENCE OF PHYSIOLOGY AND MEDICINE 

Dr. P. Brahmayya Sastrv 

Professor of Physiology^ Andhra Medical College, Visakhapatnam, A.P. 

PHYSIOLOGY, the science of life, is an independent discipline in its own right in the 
^ faculty of science, with its wide range of usefulness to medicine, agriculture, industry, etc. 
and even to the philosopher. It constitutes one of the foundations on which scicnti c 
medicine stands because medicine as the science of illness is not clinical assessment and therapy 
alone but an extension of the knowledge of science to that of disease. Even over a century 
ago, Claude Bernard realised that "the physiologist is the one who studies the science of life 
seeks to bring into line with this the science of sickness; and the physician is the one who 
studies the sick man and uses physiology to enlighten and advance the science of disease. 
Faulkner (1959) says that the basic sciences arc like the vocabulary and grammar of medicine. 
In the modern context, knowledge of physiology Is used to a greater extent for evaluation of lb® 
function of the human body in health, disease and convalescence or rehabilitation. Tbe 
^experimental or investigatory procedures are rendered safer to man, and in this process physiO' 
\logy expands its horizons on account of the availability of data from human beings. 

Instances are legion to convince oneself of the interdependence of physiology and medicine. 
Most valuable contributions to clinical science came out of the basic medical science Jabora* 
tories and formed the basis for the remarkable advances in medicine. In the year 1855, Addison 
discovered that a symptom-complex, known thereafter as “Addison’s disease,” was caused by 
the malfunction of the suprarenal gland; and, in the year 1883, Horseley could show that 
thyroid deficiency was the cause of myxoedema. Nevertheless, medicine had to wait till 190^ 
for Bayliss and Starling to set the pace for scientific investigation into endocrinology by their 
remarkable discovery of the first hormone and the demonstration of hormonal control over 
body activity. In the field of nutrition, in spite of recorded descriptions in sailors, soldiers 
and others of nutritional deficiency slates like scurvy, beri-beri and xerophthalmia, it was left to 
SirF. G. Hopkins of Cambridge in the year 1912 to make the discovery, based on his animal 
experiments, of "accessory food factors" later known as vitamins, which had their remarkable 
impact on medicine. Likewise there are other fandamental but outstanding contributions of 
physiology, such as electrocardiography, electroencephalography, cndocardiac pressure studies, 
blood flow measurements with flow meters and strain gauges, oximetry, hypothermia, etc., the 
usefulness of which in medicine is too well known. A few isolated instances, such as Gold- 
Watt’s work on experimental hypertension in dogs, studies on the role of folic acid and Vitamin 
on nucleoprotein turnover in nerve ccUs, and the physiological basis for treatment of peptic 
ulcer, would certainly convince us of the positive contribution made by physiology to medicine. 
That sound knowledge of physiology helps to interpret the newer or problematic findings in 
medicine, is now a truism. 
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speak of the basic medical sciences. 

Therefore, it is clear that physiology should interest itself in the mode of funciion in disease 
as much as in health. On the one hand, it can develop, as a pure science, discovering new 
phenomena, without regard to their usefulness, from which medicine would draw amply for its 
advancement; and on the other hand, it can develop as an applied science, evolving 
purposeful methodology, instrumentation and other means of immediate avail to clinical medi- 
cine. Neither the physiologist who develops academic interests and prosecutes fundamental 
research without regard to its applied value, nor the clinician who formulates clinical research 
for immediate returns, need be apologetic. Each contributes squarely and surely, as the pasl 
has amply justified, to the progress of medical science. 

Physiological knowledge provides the means for analytical and clear thinking, thereby 
shaking off intellectual inertia which often makes us walk on the easy path of dull routine or 
empiricism. The student acquires full faith in physiology as a foundation to medicine only 
when he is made to realise the underlying physiological principles of* physical signs and symp- 
toms and even of the formulation of therapy. For a career in a clinical speciality, the postgraduate 
student must return to a deeper study of basic medical sciences for a better comprehension of 
causal mechanisms in health and disease. A postgraduate curriculum and course content, 
which judiciously links up the basic science laboratory and the cUnlc, promotes a healthy inte- 
gration of physiological thinking and clinical study. Jo this regard, /apan provides a model 
which we can follow both in medical education and in medical services. There the postgraduates 
in clinical specialities attend lectures and prosecute research in basic medical sciences, as a part 
of a four-year postgraduate course. To Instil successfully into the mind of our postgraduate 
students the philosophy of interdependence of the branches of medicine, the initiative must start 
from the teachers themselves. They roust incorporate basic medical sciences into bedside teach- 
ing and routine clinical investigations, must enlist participation of teachers in basic medical 
sciences in diagnostic clinical conferences and roost send clinical teachers to laboratories for 
research work on problems involving basic medical sciences. This process will enthuse the post- 
graduate student to cultivate integrated appreciation of clinical medicine at the levels of routine 
investigation and the research project. These integrated postgraduate programmes could 
take a good shape if all the departments put their heads together. Clinical physiology labora- 
tories and courses organised in the hospitals, as in some big hospitals of Sweden, provide yet 
another meeting ground for teachers and postgraduate students in clinical ' medicine and 
physiology. Any formal course or integrated training programme in clinical medicine for the 
postgraduates in physiology and in physiology for the postgraduates in clinical medicine, should 
be intensive and compact, and. should extend over a period of six months out of the total 
postgraduate course which should spread over a period of at least three years instead of the 
customary two years. Further, the philosophy of the “first rate” enunciated by Ian Aird for 
postgraduate education must permeate every medical education programme. 



IMPORTANCE OF PRACTICAL COURSE FOR POSTGRADUATE 
STUDENTS IN PHYSIOLOGY 


Dr. Vishnu D. Mullick, pr.d. 

Professor & Head of the Department of Pfysiology including Biochemistry, Lady Hardinge 
Medical College, New Delhi 


J^ORE and more teachers and research workers arc urgently needed to take up suitable 
positions in the expanding departments of physiology in the medical colleges which are 
coming info existence under our “Five Year” development plans. Meanwhile, the burden of 


training candidates has fallen on the existing medical colleges, and their resources are being 
strained to (he maximum. It is important at (he present time to equip our future teaching and 
research personnel with the techniques of expcriineniaiion used in modern physiology, so that 
the knowledge acquired is broad-based and the work for further advancement in the future in 
this important but rapidly expanding scientific field could be bandied properly. 

In order to give such a training, we must plan a course of study both in terms of time and 
content, more so in view of wide variations in the standards of postgraduate courses and 
examinations which obtain today in the Indian universities. The variations in standards 


need not be alarming (in fact they are useful) provided a mioinal basic course requirement 
of a uniform pattern, both theoretical and practical, is ensured. 

The standard of any university is determined by (be professor and head of department of 
the college/univcrsity and one of the reasons of the variation in standards, though not the 
only reason, is the emphasis placed on one or the other special facet of the subject in the 
department of physiology, both in the research institutions and la medical colleges in the 


country. 

One of thtnecessary requirements for admission to a postgraduate course in medical science 


should be an adequate knowledge of physics, chemistry, biology and mathematics. But 
facilities for the learning of advanced physics, chemistry, biochemistry, biology, etc. do not 
exist in most of the medical colleges except those in the university campus. All postgraduate 
students of physiology should be expected to know the principles of physics in order to have an 
idea, for instance, of the concept of hydrostatic pressure, air and fluid flow measuremenr, 
principles of electricity and electronics, principles of radiation and so on. They should also 
be made to use simple and sophisticated instruments as illustrations in experimental procedures. 

In the field of chemistry (physical and organic) and physiological chemistry, the students 
must be acquainted with principles of biochemical reactions as well as the use of such instru- 
ments as photo-electric colorimeter, spectrophotometer and microbalance, etc. 

Similarly, the study of biology (zoology and botany) should include the use of advanced 
techniques, such as tissue culture, (issue transplantation, advanced microscopy, and the modem 
concept of tissue staining reaction. 
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speak of the basic medical sciences. . • . 

Therefore, it is clear that physiology should interest itself in the mode of function in disease 

as mnch as m health. On the one hand, it can develop, as a pure science, discovering new 

phenomena, without regard to their usefulness, from which medicine would draw amply for tts 
advancement; and on the other hand, it can develop as an applied science, evolving 
purposeful methodology, instrumentation and other means of immediate avail to clinical medi- 
cine. Neither the physiologist who develops academic interests and prosecutes fundamental 
research without regard to its applied value, nor the clinician who formulates clinical rescarc 
for immediate returns, need be apologetic. Each contributes squarely and surely, as the past 
has amply justified, to the progress of medical science. 

Physiological knowledge provides the means for analytical and clear thinking, there y 
shaking off intellectual inertia which often makes us walk on the easy path of dull routine or 
empiricism. The student acquires full faith in physiology as a foundation to medicine only 
when be is made to realise the underlying physiological principles of physical signs and symp- 
toms and even of the formulation of therapy. For a career in a clinical speciality, the postgraduate 
student must return to a deeper study of basic medical sciences for a better comprehension of 
causal mechanisms in health and disease. A postgraduate curriculum and course content, 
which judiciously links up the basic science laboratory and the clinic, promotes a healthy inte- 
gration of physiological thinking and clinical study. In this regard, Japan provides a model 
which we can follow both in medical education and io medical services. There the postgraduates 
In clinical specialities attend lectures and prosecute research in basic medical sciences, as a part 
of a four-year postgraduate course. To Instil successfully into the mind of our postgraduate 
students the philosophy of interdependence of the branches of medicine, the initiative must start 
from the teachers themselves. They must incorporate basic medical sciences into bedside teach- 
ing and routine clinical investigations, must enlist participation of teachers in basic medical 
sciences in diagnostic clinical conferences and roust send clinical teachers to laboratories for 
research work on problems involving basic medical sciences. This process will enthuse the post- 
graduate student to cultivate integrated appreciation of clinical medicine at the levels of routine 
investigation and the research project. These integrated postgraduate programmes could 
take a good shape If all the dcpaciments put their heads together. Clinical physiology labora- 
tories and courses organised in the hospiUls, asm some big hospitals of Sweden, provide yet 
another meeting ground for teachers and postgraduate students in clinical ' medicine and 
physiology. Any formal course or integrated training programme in clinical medicine for the 
postgraduates in physiology and in physiology for the postgraduates in clinical medicine, should 
be intensive and compact, and should .extend over a period of six months out of the total 
postgraduate course which should spread over a period of at least three years instead of the 
customary two years. Further, the philosophy of the “first rate" enunciated by Ian Aird for 
postgraduale education must permeate every medical education programme. 



IMPORTANCE OF PRACTICAL COURSE FOR POSTGRADUATE STUDENTS IN PHySIOLOOT 


163 


We are in a hurry. 

A physiological life essentially implies the maintenance of equilibrium in the body in the 
face of constantly changing and even diversified external and internal environments. During 
the entire course emphasis should thus be put on the dynamic concept of living matter.' 

Only by receiving such a training would the future physiologist be able to shoulder the 
responsibility of teaching with confidence in the medical college or the research institutions in 
this country. The students should be made to develop self-reliance and inculcate a spirit of 
inquisitiveness through experimentation and they should get to know that '‘God sells 
knowledge for sweat.” 



t>OSTGRAt)UATE MEDICAL EDUCATION 

Another prerequisite of a postgraduate student of physiology is the study of malhmatiM^ 
Since the subject is not taught in medical colleges, suitable arrangement may be made wna 
the department of mathematics of the university or the college. This course should a c 
include the study of logarithms as well as integral and differential calculus. This is require 
for a proper background of quantitative measurements, statistics and biometric analysis an 
as a part of training in mathematical biology. Such a course would help thet raining o t e 
future physiologist in the art of exact thinking. . 

The university should arrange for the study of biophysics, biochemistry and mathcmetica 

biology for all the postgraduate sludenU in the subjects of physiology, pharmacology, 
biochemistry, bacteriology and pathology at one place as far as possible. 

Given the above background, the student of physiology at the postgraduate level should 
then be exposed to experimental studies in such facets of physiology as : 

1. The study of fundamental physiology including genera! physiology and comparahve 
physiology. In this study, experiments could be designed to acquaint the student with sue 
general features as study of osmosis, membrane permeability, generation and recording of elec* 
trical potential, meosis, mitosis, etc. 

2. The study of systemic physiology by taking the mammalian species as subjects o 
experimental exercises. Here, the need for proper handling of animals, and the care of acute an 
chronic experimental animals should be emphasised. Students should be encouraged and trained 
to propose a subject of inquiry; to design an experiment and execute a technique on an animal, 
and to keep proper record and suitably interpret it. Such research courses ( theoretical and 
practical) may be designed for two to three months each with experiments on cardiovascular, 
respiratory, kidney, endocrine, and neuto physiology. During such studies, help from depart* 
ments of pharmacology and experimental surgery, If available, could be utilised with profit. 
Alternatively, a short course in techniques of experimental surgery could be usefully arranged. 

3. A postgraduate course in experimental physiology cannot be completed without 
exposing the student to semi-micro and micro techniques of biochemical measurements which 
include photo-electric colorimetry and spectrophotometry of body fluid constituents; study of 
enzymology; study of metabolic measuremeut including, among others, the use of the Warburg 
apparatus, electrophoresis, and chromatographic techniques. 

4. The student should now be encouraged to study the human physiology both in health 
and in disease. Facilities could be made available io several clinical departments for physio- 
logical measurement. However, such a possibility requires extra elTort on the part of the clinics 
m this direction and more often such help is not available. 

Moreover, this course requires the whole-time attention of the postgraduate student for 
two to three years. If the student happens to be a member of the teaching staff, he should 
not be burdened with teaching work. 

In most universities in India, there is the requirement of a ihesis/dissertation for the M-D- 
course. The work for the thesis can surely be carried out alongside the practical course. 

Education in thought and the method of exposition of the most important relative facts 
should be aimed at. Thus, the experimental course should be broad-based and should include 
all aspects of physiology. It should be taught intensively so as to minimise the time required. 
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the entire course emphasis should thus be put on the dynamic concept of living matter. 

Only by receiving such a training would the future physiologist be able to shoulder the 
responsibililyof teaching with confidence in the medical college or the research Instiiulions in 
this country. The students should be made to develop self-reliance and inculcate a spirit of 
inquisitiveness through experimentation and they should gel to know that “God sells 
knowledge for sweat.*’ 



REPORT OF SUB'COMMITTEB ON PHYSIOLOGY Jfi*; 

college and/or university. A personal mtctvjew of the candidate with the professor in charge of 
the department should be arranged. 

DURATION OF TRAININO 

The M.D. candidate should take three years* registration after obtaining M.B.B.S. and 
completing the compulsory ■ rotating hdusemanship. The first year of this can be spent by 
working as a teacher or research worker in a recognised department of physiology. The remaitl' 
ing two years must be spent as a fulUtime postgraduate student or a teacher in a department of 
physiology recognised by the university for postgraduate training. 

The M.Sc. degree (for those already possessing a B.Sc. (Sc.) degree ' should require four and 
a half years’ registration in a recognised department of physiology. The first one and a half 
years should be spent hy these candidates in getting orientation courses in physiology, 
biochemistry, anatomy and allied subjects of the type usually imparted to the undergraduate 
medical students. The remaining three years should be spent in Uaiaing, similar to the 
training imparted to the M.D. students. ; ' , 

M.Sc. candidates with a B.Sc. (Physiology) degree should have three years of training. They 
should be utilised for teaching undergraduate and postgraduate students of physiology; 

The Ph.D. degree should require a total minimum period of two years after the M.D. and 
three years after the M.iSc. may be spent as a fulbUme postgraduate student or Teacher in a 
recognised department of physiology. During ibis period, these candidates should mainly 
concentrate on carrying out research on the projects of thesis, but they should also partielpate 
in undergraduate and postgraduate teaching. 

METHODS OF TRAINING 

The training for the M.D. and M.Sc. degrees should differ only id that (he initial orieotatton 
course for noO'medical students registering for the M.Sc. degree should 'be similar to that 
for 1st year M.B.BS. students. - - 

The three years of similar training imparted to M.D./M.Sc. students should comprise a com- 
prehensive course of study, basic as well as applied, in the whole Geld of physiology. This 
should include brief courses in history of physiology, comparative physiology, biophysics, histo- 
logy (where histology is with the department of physiology), statistics, psychology and genetici. 

It was also considered desirable that postgraduates should have training in advanced physics, 
chemistry, biology and mathematics. Theoretical iraininj? should be imparted through a regular 
course of lectures and demonstrations, bat, preferably, mostly by seminars in which the post- 
graduate students must acthely participate. Stress should be put on applied physiology and 
advantage should be taken of the available climcal materia). 
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Dr. B. K. Anand 

Ctom«» Prcfe,!o, of PhiMogy. All-IoJio IMiMo of lledicol Scteoco,. New Doth 
Dr. M. L. Gupta 

Rapporteur and Professor of Physiology, S. M. 8. Medical College, Jaipur 

(^NLY during the last 2 to 3 decades has it been realised by our authorities that, both for the 
^ proper training of medical students and for the advancement of medical sciences, well traine^ 
physiologists are necessary. The section discussed the important question 
means of providing enough number of postgraduate students in physiology and ^ * 
non*medical physiologists should be utilised as teachers and research workers in the deparimen 
of physiology of the medical colleges. Medical graduates are not being attracted to physwlogy. 
mainly due to financial disparities and due to different service conditions existing for me 
teachers and for other services. It was stressed that the economic status of medical teac M* 
should be improved at least by adopting the minimuDJ scales of pay recommended by the Hea 
Survey and Planning Committee for the teachers of the undergraduate and postgraoua e 
medical colleges. Suitable candidates who offer to take up physiology as career should * 
given a fellowship of Rs. 100 per month during the undergraduate course. The graduates wh 
offer to do postgraduation in physiology should be given a stipend of Rs. 300 per mon 
during their postgraduate course. 

There was divergence of opinion about the feasibility of utilising non-medical physiologists 
as teachers, especially for teaching the undergraduate medical students. It was felt that they 
should be mostly utilised for research. One group, however, felt that they could be utilised as 
teachers if they were properly trained in the subject. 

NOMENCLATURE OF DEGREES AND CRITERIA FOR SELECTION OF STUDENTS 
Candidates for admission to the M.D. course must be medical graduates. Selection should 
be based on the merit of the candidate but preference should be given to those who are also 
B.Sc. (Physiology) or have distinction in physiology or who have either shown interest 
in the subject of physiology during their undergraduate course or done some research or teaching 
in this subject. 

M.Sc. candidates should have prcwusly obtained a B.Sc. in physiology or science. Firs* 
preference should be given to those who already have a degree in physiology. 

The Ph.D. course should be open only to those who have shown preference for research 
work at the M.D. or M.Sc. level. 

Selection of candidates for regisuation for these degrees should be done on the recomffleo- 
dations of the professor in charge of the department and confirmed by a committee of tb® 
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teacher like associate professor, reader or assistant professor who also has a postgraduate degree 
and enough teaching and research experience. 

In addition to the laboratory staff required for the undergraduate teaching, there should be 
at least two laboratory technicians available for assisting the postgraduate students in their 
research and practical exercises. 

A physiology department, to be recognised for postgraduate training, must have a certain 
amount of research equipment, in addition to the minimum equipment required for under- 
graduate training. There should not be any hard and fast rules applying to what type of research 
equipment must be made available in such a department, as this will be dependent on the 
research interests of the senior staff members in the department (professor, reader, etc.). A 
certain amount of research equipment is essential as the postgraduate students have to be 
initiated into some research projects which they will take up for writing their thesis. In addition, 
they must carry out a number of experiments (practical techniques) which involve the use of 
the specialised equipment. As has been referred to above, the special practical course devised 
for any department of physiology for its postgraduate students will depend upon the type of 
specialised equipment available in the department. 

Good library facilities should be available in the institution, which should be utilised by the 
postgraduate students to become familiar with the latest techniques in the Held of their research 
project, as well as most of the recent literature in the subject of physiology. A photographic 
unit available to postgraduate students in the institution is also essentia), and a central workshop 
(repair shop) must also be available for the use of postgraduate students. 

EXAMINATIONS AND ASSESSMENT 

A thesis is to form art Integral part of (he examlnatioo for the M. D. or M.Sc. degree and may 
be submitted before or after the examination. 

Theoretical examination should consist of three papers of ihrce-hour duration. There 
shouldbe no paper on general medicine. The sub-committee appointed to draw up the curri- 
culum, will also suggest the titles for the different papers. 

There should be a practical examination in experimental physiology (including human and 
mammalian physiology). (In the universities where histology is part of physiology, there should 
be an examination in histology also.) 

Day-to-day assessment of the postgraduate students is not considered necessary. 

There have been two views on the system of examination. According to one. theoretical, 
praciica! and oral examinations should be held at the end of three years preceded by the 
approval of thesis. According to the other, tbeorciical and praciica) examinations should be 
held earlier. After this the student should w'ork on the subj'cct of his thesis and be given an 
oral examination oa (he (hesis. The latter suggeslioa has been made to improve the quality of 
theses. 
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logy and submit his report to the Association within six months. He was authorised to co-opt 
members and to form a sub-committee for this purpose. 

The group was strongly of the opinion that research should form an integral part of post- 
graduate training and the thesis should be of good quality. Each candidate for the award of 
the degree of M.D. or M.Sc. should be assigned a research project which should be the subject- 
matter of his thesis. This should aim at developing the faculties for planning of experiments, 
observation and interpretation of results, and the study of literature. The research project 
assigned to these candidates should be such that the student can extend these studies later on m 
the department where he is going to work after the completion of his postgraduation. 

The postgraduate students should also actively participate in the undergraduate iheoretica 
and practical courses. 

It was recommended that the postgraduates should learn at least one foreign language other 
than English. 

Candidates for the Ph.D. degree should be assigned a research project of a higher order. 
The subject of research would naturally depend upon the equipment available in the department 
and the research experience of the professor concerned. Candidates should also participate m 
undergraduate and postgraduate traioiag. 

REQUIREMENTS OF AN INSTmmON OR DEPARTMENT TO UNDERTAKE 
POSTGRADUATE TRAINING 


Any department of physiology, which has previously been recognised by the Medical Council 
of India as a suitable department for imparting training to the undergraduate medical stu- 
dents, can be recognised as a department suitable for postgraduate training, provided this 
department fulfils the other minimum requirements (given below) considered essential for a 
postgraduate department. If the department is properly equipped and staffed, kneed not 
await the recognition of the whole institution (alUhe departments) by the Medical Council of 

India for imparting undergraduate teaching. This recommendation is offered keeping in view 

the fact that, in the newly emerging medical institutions, it may be possible for some depart- 
ments to come up to a postgraduate level much earlier than the other departments. These 
departments, therefore, need not await the recognition of the whole institution by the Medical 

Council of India. 

The department should have postgraduate laboratories available for the use of postgraduate 
students, m addition to the minimuin laboratory facilities required for the undergraduate 
students. There should be laboratories for experimental physiology (including human and 
mammalian physiology) available to the postgraduate students, in addition to the availability of 
a histology aboratory in the institution. In addition to these laboratories, there should be small 
rooms avadab e for the work of two to three postgraduate students. The department should 
have good facilities of an animal house a, well as an animal operation theatre. There should be 
a seminar room for group discussions of the postgraduate students with the senior staff members. 

department Of physiology to be recognised for postgraduate training, it should have 

IrLulm '^ho are qualified post- 

graduate teachers. Thus, m addition to the professor, there should be at least one more senior 
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DESIGN OF POSTORAOUATE TRAINING PROGRAMMES 

Various committees at regional and national levels liave recommended postgraduate training 
at two levels: (I) Tramiogof a medical graduate for M.D. or M.Sc. in a subject. (2) Pfa.D. 
The former is a two to three years’ course given to graduates; the latter is a research degree to 
which candidates arc eligible only after obtaining M.D. or M.Sc. 

l. M.D. OR WLSc. TRAINING 

(o) Background. It may be admitted that a fresh M.6.6.S. or a science graduate has 
poor knowledge of chemistry, physics and mathematics. He receives insufficient training in 
biochemistry in his medical curriculum if he has passed from a college where biochemistry is 
taught as a sub'Section of physiology. In such cases, the candidate will be required to go 
through a course giving him the fundamentals of the subject. (At the AIMndia Institute of 
Medical Sciences, such students attend the courses given to M.B.B.S. students.) Additional 
courses are prescribed during the following semester to familiarise the student with the essentials 
of organic and physical biochemistry and mathematics. In the next semesterithe postgraduate 
course in biochemistry and molecular biology begins and continues through the rest of the train* 
Ing period* 

(b) Teaefi(ng methods. Emphasis should be laid on seIf>edueation. The teaching pro* 
gramme could be organised in the form of seminars held regularly once or twice a week, where 
the subject is presented and disscussed by postgraduate students, senior research workers and 
teachers by turn. It will be beneficial if the students are exposed periodically to visiting 
scientists and teachers from other colleges and universities from India and abroad. At least 
one course by an eminent research worker or professor, not belonging to the department, every 
year is considered desirable. Such a course is also helpful and thought-provoking to the 
teachers themselves. 

OUTLINE OF THE PROGRAMME FOR A THREE YEARS (OR SIX SEMESTERS; COURSE 
LEADING TO MJ). OR M.Sc. 

1st Semester: Initiation in the fuadamentals of biochemistry and biophysics. Acquisition 
of basic experimental techniques. 

2nd Semester: Courses in essentials of basic subjects— physical biochemistry, bio-organtc 
chemistry, mathematics and siatistia; initiation of research projects. 

3rd Semester to 6th Semester: Advanced courses in various branches of biochemistry and 
molecular biology; research work on the problem of the thesis, seminars. 
Teaching exercises. 

An outline of the type of syllabus which could 6e covered during this period is to be found 
in Append« I. It may however be emphasised that it is not the lubject-malfer that determines 
the quality and standard of training of a postgraduate, but the way in which the subject is 
covered. 
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AIMS AND CONTENT OF POSTGRADUATE EDUCATION IN 
BIOCHEMISTRY IN MEDICAL FACULTIES 
Dr. G- P. Talwar 

Department of Biochemistry, All'htdia Institute of Medical Sciences, New Delhi 


AIMS AND PHILOSOPHY OF POSTGRADUATE EDUCATION 

'THE aim of postgraduate education in biochemistry (as perhaps in many other subjects) 
is to develop professional proficiency and competence to a level which enables the candidate 
to preach and practice that discipline as well as the capacity to enlarge the confines o 
knowledge in that branch of science. " , 

' Postgraduate training seeks to inculcate traditions of scholarship and learning. Hence, il 
should promote the development of a critical mind and the ability to discover and to evaluate 
facts, both old and new. It should inspire the creative urge to seek new knowledge. 

Postgraduate education does not consist in knowing only the known, but should be equally 
concerned with the unknown. A system of teaching which breeds passive familiarity only with 
facts is bound to be Inadequate, as before long these facts will need revision in the light of 
the new knowledge; Therefore, learning has to be based on reasoning and it has to take due 
note of assumptions mherent in the reasoning process. A postgraduate student must be cons* 
tantly critical in his thinking as In his outlook. Both, alas, are today sadly missing in much of 
what is styled as postgraduate education. 


REQUISITES OF POSTGRADUATE TRAINING 

Being an experimental science, the process of acquiring knowledge in biochemistry is uot 
different from that in other experimental sciences. It is in an atmosphere of investigation 
and research that sound postgraduate training io a subject like biochemistry can be given. 

These considerations have important consequences. It follows that, if these aims have to 
be fulfilled, active research groups have first to be developed before postgraduate degrees and 

programmes are instituted in a college. The need for the expansion of postgraduate 

facilities IS fully realised, but what is not realised is that an inadequate postgraduate training is 
no training at all. It is dangerous both in its immediate and long-term effects. It will lower 
scholastic standards and calibre of those who arc going to be teachers. Flooding the country 
with degrees without sound training is in no way helping the cause of education. In contrast 
to many other fields, we must realise that it is not the number but the quality which is important 
and which we must endeavour to attain. We wiU be failing in our aims if we enforce or legis- 
late postgraduate degrees m colleges where active and fruitful research is not yet established. 
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IV. Eozymology 

Nature of enzymes, cofactors, cocnzymes and posthetic group, catalysis, classification of 
enzymes, purification of enzymes, kinetics and mechanism of enzyme action. 

V. Chemistry of Blood 

Chemical composition of blood, plasma proteins and their function in the body. 

VI. Digestion and Absorption 

Salivary secretion and digestion. Gastric and intestinal digestion. Role of bile in digestion. 
Absorption of carbohydrates, fats and proteins, experimental and clinical methods of 
GIT investigation; intestinal putrefaction and mechanisms of detoxication. 

VII Vitamins and Natrition 

Chemistry and metabolic role of vitamins (A. D, E, K) and Coenzyme Q; thiamine, 
lipoic acid, riboSavin, pyridoxine. niacin, panihotbenic acid, biotin, folic acid. Vitamin 
Bu, Vitamin C and P. Dietary sources, deficiency slates, metabolic and physiological role. 
Nutrition: general notion, energy metabolism and BMR; nutritive value of principal 
articles of food, balanced diet. Diet in health and disease. 

Paper II— Cenero/ BhehemUiry. MetaidfUtn and Rtgulatory Mechanisms 
I. lolermedlary Metabolism of Carbohydrates 

Glycogenesis, glycogeoolysis, gluconeogenesis, glycolysis, tricarboxylic acid cycle, alternate 
pathways of carbohydrate metabolism in animal tissues, metabolism of other sugars— 
galactose, fructose, pentoses, amiaosugars; uronie acids; metabolism of mucO' 
polysaccharides. 

If. fotermediary Metabolism of Lipids 

Essential fatty acids; oxidation offattyacids, ketone bodies formation, biosynthesis of 
triglycerides and phospholtpides and biosynthesis of cholesterol and its functions, 
lipotropism. 

III. Biological Oxidations 

Structure of mitochondrion, electron transport chain and oxidative phosphorylation. 
rv. fnfermerffary ^Mabo{ism ofrtefeias 

Significance of proteins; nitrogen balance; deamination; decarboxylation and tran- 
samination of amino acids; biosynthesis of urea, nitrogenous constituents of urine; 
metabolism of amino acids: phenylalanine, tyrosine, tryptophan, glutamic acid, cysteine 
methionine, glycine and serine. Biosynthesis of proteins (n tiro and In vitro systems. 

V. fnlcrincdltry Metabolism of Nocfeic Acids 

Biological functions of nucleic acids. Biosynthesis of purine and pyrimidine nucleotides. 
Role of various nucleotides in cell metaboUsm. Structure and biosynthesis of DNA. 
Various types of ribonucleic acids, biosynthesis of RNA; genetic cede. 
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TRAINING FOR PH D 

The programme 11 essentially the same asforMD and M So students from the second 
semester onwards The requirement for PhD is a research work of high calibre Research 
IS the core of his training and it IS around this central activity that seminars and other post 
graduate exercises as enunciated for M Sc and M D are built Before a student is recommend 
cd for Ph D , it should be assured that he has made some original contributions to the know- 
ledge on the subject 

TRAINING IN BIOCHEMISTRY FOR POSTGRADUATE STUDENTS 
IN OTHER MEDICAL DISCIPLINES 

Postgraduate training in anv medical or surgical discipline demands familiarity to some 
extent with biological processes at cellular and molecular levels This necessity could be 
fulfilled by 

( 0 ) Assigning of the student by the professor concerned for completing a number of courses 
considered essential from the standpoint of bis discipline These courses may be chosen 
from those given by the biochemistry department as a part of its postgraduate or under- 
graduate training programmes 

(1) Residential training of the student for 3 to 12 months (depending 00 the subject) in Iti* 
department of biochemistry 

A combination of (a) and (6) will be beneficial m roost cases 


APPENDIX 1 

Syllabtafor Af D (Biochemtstry) 
at the 

All India InsUtule of Medical Sciences, Hew Delhi 
Theory 


Paper 1 — General Biochemistry 

I Elements of Biophysical Chemistry 

Structure of atom and molecules, valency, radio isotopes, Donnan’s equilibrium, osmosis, 
viscosiiy, surface tension colloids, pH. indicators and buffers and methods for charac 
tensation of roacromolecules 

II Chemistry of Biological Compounds 

Chemistry of carbohydrates, lipids, proteins, nucleic acids 

III Chemical Composltioa of Tissnea 

Nervous ussue muscles, conneclive imne. epiihelral lissne, bone, etc 
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V. Biocheinistry as a Diagnostic Aid in Medicine 

Clinical chemistry as an aid to diagnosis. Enzymes and isoenzymes in clinical medicine. 
SyUabus for M.t). {Biochemistry) 

Practical 

Part I — Clinical Chemistry 

Blood: Sugar; NPN, urea; uric acid; creatine and creatinine. 

Serum: Total proteins; A.G. ratio; total cholesterol and frec-cster ratio; total bilirubin and 
direct-indirect ratio; ketone bodies; alkaline phosphatase and acid phosphatase; amylase, 
salicylate, Na, K, Ca, Cl and P. 

Urine: Albumin; Sugar, Na, K, Ca, Cl and P; Bence-Jones protein; creatine and creatinine; 

diastase; uribilinogen and total porphyrins. 

CSF: Cl, sugar; total protein and. globulin, Lange's colloidal gold curve. 

Stool: Tryp'ic activity, fats (split and unspUi).and stcrcobilin. 

Ascitic Fluid; Total protein. 

Pleural Fluid: Total protein. 

Gastric analysis: Qualitative and quantitative. 

Special tests: Kepler's test; urea clearance test; urea concentration test; glucose tolerance test. 
Part II— Advanced Clinical Chemistry 

PBI, ketosferoids and IT-hydroxy-steroids; transaminases ( SOOT & SGPT ), electro- 
phoresis of serum proteins, chromatography of amino acids and sugar. 

Part in— iBstrumeotatioQ and Tedioiques 

pH-measurement; photocolorimetry and spectrophotometry; flame photometry; mano- 
metric techniques; column chromatography; sobcellular fractionation and gradient centri- 
fugation. 

Part IV — Use of Rsdio-Isoiopes in Research and Clinical Diagnosis 

I**' in Bssesment of thyroid function; labelled Rose-BeagaJ scanning for diagnosis of 
liver disorders; use of p**-orthophosphate and C** in research. ( plating, counU’ng-GM 
tubes, scintillation detectors and Interoal proportional counters.) 

Part V— Chemical Analysis and Techniques Related to the Topic of Research 
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VI Mineral Metabobsm 
Metabolum of Na K Ca, Mg, Mn Fe Co. Mo, Zn, F, Cl, I and P 

VII Endocrmes 

Chemistry and physiological action of hormones (anterior and posterior pituitary, 
thyroid, parathyroid, insulin glucagon, adrenal crotex. adrenal medulla and ^ 

Regulation of secretion, hypothalamo hypophyseal relationship, biological and njc a 

effects, mechanism of action of hormones and homeostasis 

VIII Regulatory Mechanisms 

Interrelationships in intermediary metabolism, regulation at enzymic and genetic evel 
Paper 111— Biochemistry m Relation to Pte and Para clinical Disciplines 

I Ultra structure of cells and cel! organelles 

II Membrane phenomenon 
III. Elements of biostatistics 

IV Systemic Biochemistry 

Chemistry of respiration, chemistry and mechanics of muscular contraction, excretory 
system neurochemistry, transmission of nerve impulse 
V, Water and electrolyte balance Acid and base balance 

VI Principles of chemotherapy 

VII Essentials of immunology 

VIII Biochemistry of growth and development 
IX Radio isotopes and essentials of radiobiology 

Paper IV — Biochemistry in Relation lo Clinical Disciplines 

I Biochemical Lesion 

Disease at cellular and molecular level 

II Biochemistry of Various Diseases 

Epilepsy, diabetes, uremia myocardial infraction, hepatic comd 

III Metabolic Disorders and Congenital Abnormalities 

1 Disorders of carbohydrate metabolism galactosemia, pentosuria, glycosuria, 
glycogen storage diseases 

2 Disorders of fat metabolism atherosclerosis ketosis, various types of lipoidosis 

3 Disorders of protein metabolism malnutrition aminoaciduria, inborn errors of 
ammo acid metabolism abnormal haemoglobins porphyrinuria 

IV Assessment of Organ Functions 

Liver and kidney funelion teas adtenal and thyroid function tests, gastric flinction 
tests, assessment of diabetic state 
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should be made for the maintenance and repair of such instruments by the specialities which 
own these instruments. Special staff for maintenance of such instruments will have to be pro- 
vided wherever necessary, and it is desirable that plans are made so that someone is made 
responsible for each of the major equipments for its maintenance in proper working condition. 
The necessary foreign exchange should always be made immediately available for replacement 
of parts, repairs, etc. 

It will be apparent from the proposals given above that the co-operation with other • bio- 
chemistry departments outside medical colleges will be helpful in establishing the postgraduate 
centre. In Madras, the students of biochemistry in the medical faculty and those in the science 
faculty are jointly looked after by the biochemistry department of the Madras Medical College 
and the biochemistry department of the University. This has increased the scope of teaching 
and research work in both the departments without increasing very much the expenditure on 
equipment, chemicals and other requirements. 

RELATION TO THE DEPARTMENTS OF PHYSIOLOGY, PATHOLOGY AND 
CLINICAL SCIENCES 

(o) Physiology, Biochemistry has grown to be an independent subject and is no longer 
considered apart of physiology. As such, I do not consider that close relation need exist 
between these two departments. However, a course of lectures and practicals in physiology will 
be indispensable for all candidates who specialise in any branch of biochemistry, as long as (bey 
are not graduates in medicine. But biochemistry is indispensable for all postgraduates in 
physiology whether they have a degree in medicine or not. To that extent facilities should be 
provided in the biochemistry department for the training of postgraduate students in physiology, 
A course of lectures and practicals in the biochemical techniques necessary for the particular 
branch of physiology in which the candidate is specialising may also be arranged. 

(fc) PaihoJogy. The advances made in biochemistry arc such that this subject cannot be 
called “chemical pathology” any longer although biochemistry as applied to medicine is 
nowadays designated as “Laboratory Mcdjdne.” Therefore, its relation to the pathology depart- 
ment can only be limited. The modern laboratory methods in biochemistry are so advanced 
that ordinarily a pathologist will not be capable of running a modern biochemistry laboratory 
without the assistance of a skilled biochemist. But when such a skilled biochemist is available, it 
is desirable that he should belong to the biochemistry department rather than to the department 
of pathology and be a chemical pathologist. It is desirable that clinical pathology and chemical 
pathology are separated and that the former is assigned to the pathology department and the 
latter to the department of biochemistry. The postgraduates ia pathology could attend relevant 
lectures and practicals in biochemistry which are always given to the postgraduates of the 
biochemistry department. 

(c) Clinica! Sciences. The two sections in the biochemistry department, especially clinical 
biochemistry and food and nutrition, and to a lesser extent the other sections ought to have a 
very close relation with the clinica! sciences, viz. medicine, surgery, midwifery and gynaecology 
and preventive medicine. 

The clinical biochemistry section of the postgraduate department of biochemistry, therefore. 
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MENT OF BIOCHEMISTRY AND ITS RELATION TO THE 
DEPARTMENTS OF PHYSIOLOGY, PATHOLOGY AND 
CLINICAL SCIENCES 
Dr. Ninan Verghesb 

STRUCTURE OF THE POSTGRADUATE DEPARTMENT OF BIOCHEMISTRY 

■jDlOCHEMlSTRY is a very rapidly developing subject and the recent advances are so extensive 
that a postgraduate department in the subject should be planned in a comprehensive 
manner, providing facilities for studies and research in all advanced topics. Ordinarily,! isiS 
beyond the scope of most medical colleges including those where a separate department o 
biochemistry exists. 

Clinical chemistry which forms most of the teaching of biochemistry in medical college 
should form one of the major specialities in the postgraduate department of biochemistry. ^ The 
other specialities being (2) food and nutrition, (3) vitamins and hormones, (4) protein chemistry, 
(5) tracer techniques and radioactivatioa analysis, (6) microbiology and genetics and (7) enzy- 
mes and intermediary metabolism. Each of these specialities should have an associate professor, 
a reader and a lecturer, except clinical biochemistry which should have two of each. The subordi- 
nate staff should be the same as in postgraduate courses in the university. One of the profes- 
sors in the seven specialities who has good publications to bis credit and has administrative 
ability may be appointed director for a term, after which the post may be open to any one 
else in the department who shows outstanding abilities in bis Held. It will also be desirable to 
invite eminent professors from abroad to fill the post of director on short-term basis. The 
associate professor of clinical biochemistry should have a medical qualification and should be 
given a suitable non-practice allowance. His scale of pay otherwise may be the same as that of 
other associate professors in the department. It h desirable that no distinction is niade 
between medical and non-medical biochemists in the department. 

FUNCTIONING OF THE DEPARTMENT 

Except for supervisory and administrative control by the director, each speciality should 
function as an independent unit with separate budget and powers to spend money out of their 
budget. This is absolutely necessary so that the research work of the department is not 
hampered. Full interdepartmental co-operation is desirable in planning research work. Regis- 
tration for postgraduate degrees may be broad-based and should be under the direction of one 
or more of the associate professors with facilities for the student to work with as many of the 
associate professors as the scheme might require. 

The important and expensive equipment of the postgraduate institute should be placed under 
the charge of a fully trained lecturer for the me of research students, and budgetary provision 
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Dr. R. K. Mishra 

Department of Biophysics, AU^tndia Institute of Medical Sciences, Hew Delhi 
DEFINITION 

glOPHYSlCS includes the study of biologic $lructufc and function in terms of the concepts 
of physics and mathematics and the iaSueace of physical forces on the organism and its 
various component systems. The term medical physics connotes a specialised facet of biophysics 
and is used when the study is of relevance to medimoe. 

IMPORTANCE 

Biophysics has recently assumed tremendous importance. We have passed the era where 
biophysics meant simple experiments of osmosis, di/Tusion, electrolyte transport, the study of 
electrical potentials or manometric studies of cell respiration. It is being realised today that 
the concepts of physics may be crucial for gaining an intimate understanding of some of the 
fundamental and most mysterious phenomena associated with ''life.*' Diophysics has amply 
proved to be a science of fundamental importance to life sciences. Sub-molecular biology, 
electrophysiology, bioelectrooics, biomedical eogineering, radio-biology, membrane biophysics, 
photobiology, muscle contraction, cybernatics, quantum biology, all demonstrate the applica- 
tions of biophysics touching all aspects of life {see Appendix I). 

FOSTGRADUATe TEACHING 

The need for postgraduate education in biophysics is universally recognised. How should 
Ihis be organised 7 Biophysics is a merging discipline where concepts of general physiology, 
biochemistry, pharmacology, anatomy, and pathology intermingle with diverse fields of physics 
like electronics, optics, spectra, quantum physics, nuclear physics, etc. Thcrcrore, the depart- 
ment of biophysics wbich will have the readioess to participate in the growth of biophysics and 
anticipate its future development must consider the training in the fundamental physical concepts 
and trends in instrumentation in relation to the integrated organism as its motto. This shouJd 
have relevance to all aspects of structure and function in health, in disease, and under the 
influence of food, drugs and forces of environment. Such a schedule Is feasible and Is prejented 
in Appendix II. 

Taking, therefore, the objectives of high quality research and awareness of the broad aspects 
of biophysics into consideration the following is proposed as an ideal solution which can be 
readily pul into practice, and has indeed been used at the Pb.D. level in the AU-India Institute 
of Medical Sciences, New Delhi. 

FOR TttE Pb.V. DEGREE JN DIOPHYSICS 

Persons should be considered eligible ffthey have; (a) an M.Sc. or M.O. in biophysics or 
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will turn out to be the largest section and so should be further divided into two sections. One 
section should handle the routine biochemical analysis for the hospital which wiE be about 
30,000 analyses a year for a 1.000-bedded hospital. Assistants who have received special 
training will have to be employed in this section and they will take over the biochemical 
analysis for the maintenance of the following cases in the hospital: 

(a) Surgical cases and others requiring maintenance of fluid and electrolyte balance. 

(h) ArtiScial kidney and haemodialysis in patients. 

(c) Biochemical aDa]ys'is for anacsthetfer in hypothermia and other cases requiring pro- 
longed anaesthesia. 

(d) Biochemist for cardiac surgery cases and gas analysis for intracardiac catheterisation. 

(e) Biochemist for metabolism unit. 

More specialised biochemists like neuro-bioebenusts will have to be employed if the neuro- 
surgical speciality is to be served. 

The second section of the clinical biochemistry department will have a close liaison with all 
the clinical sciei>ce departments only as faras research and special investigations are concerned. 
They will have no load of routine analyttcalwork. They will also collaborate with the-otber 
sections of the biochemistry department and will have students taking up M.Sc, and higbw 
research degrees. The clinical material of the hospital should be made available to the post* 
graduate students for research. The clinical professors could co operate with the biochemistty 
department la publication. 
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in medical physics. They should take up the course after a minimum period of work for two 
years which should comprise independent research as well as course work in an area of spec;a!- 
ised interest as exemplified in Appendix 1IL‘ (6) M,Sc. or M.D. in medical specialities other 
than biophysics, M.Sc. in other life sciences or in physical sciences, including the M.Sc. or 
M.E. in electronics. They should be eligible for Ph.D. in biophysics after a minimum period 
of work for three years of which one year will be spent in undergoing an orientation 
programme which will he designed to impart sufiScient knowledge in biology to the students 
of physical sciences and of electronics and in physics to the students of life sciences. Further 
inscription for the doctoral programme will depend upon the performance at the end of the 
orientation course. Those who do not perform well but show some promise may be provided 
another opportunity to undergo the orientation course. If still found unsuitable, the candidate 
should be directed to undertake only an M.D. or M.Sc. programme, depending upon his 
previous background, (c) A B.Sc. in basic medical sciences and medical graduates who are 
interested in pure research in biophysics may be -perroilied to proceed for the Ph.D. degree 
without going in for the M.Sc. or the M.D. degree, after a mioinium period of four years. 

It should be noted that the B.Sc. degree in “Basic Medical Sciences” lias been envisaged 
as a separate four-year degree course after the passing of the High School examination or sn 
equivalent examination under the auspices of a nedtea! college or preferably a uaivcrsiiyt 
coveting the following topics of human biology: 

Anatomy, Histology, Cytology, Embryology 
Physiology 

Psychology and Elements of Sociology 
Biochemistry 

Biophysics, Biomathematics and Biostatistics 
General Pharmacology 
General Pathology 


When such a degree course becomes available, it will leave the option to the graduates cilhef 
to proceed towards a 2i or 3 years’ course in clinical and paradinical sciences and obtain an 
M.^.S., or to work toward postgraduation in any subject of the course undertaken. 

The final assessment m all cases should include a “comprehensive” test, to judge the extent 
of the grasp and the teaching capacity of the candidates as well as a public defence of the 
candidate s work to assess his depth in the subject of research 


FOR TUB M.D. DEGREE IN BIOPHYSICS 

Medical graduates with basic clinical iraining or medical persons who have been unable to 


obtain sufficient background even after 


two years of the orientation programme for Ph.D. io 


b.ophi,Mcs b, ad.«,.«d. Th,y ,ho»U b, ft, m.D. d.Bree after a miaiou® 

da„.,o„ott.o scar, o dirsertafton in lid 

6cld or mcdrcal ph>s,c, The door,., shall „ft„ of 

taphyncs a proixr o„™,a.ion .awards biophysio, .ad quaatUa.ivo biology (Appendix IV). 
The d,ssei.a.,oa shaft base some dMmn releyaaee loexperimenral or eiinical medical physics. 
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polarizing attachment for photomicrography and microprojection. One small table model 
electron microscope for low magnification, electron microscopy, with one microtome for light 
microscopy and one for electron microscopy, tissue processing assemblies, one carbon evapora- 
tor, and dark room facilities for black-and-white and colour photo processing and an optical 
bench should be available. 

The biophysical chemistry laboratory should offer facilities of a few mlcrobalanccs, semi- 
microbalances and ordinary balances, polentiometric titration assemblies, at least one refrige- 
rated centrifuge, two ordinary centrifuges, two Warburg apparatuses, two pH meters, one 
spectro-photoraeter, two colorimeters, three paper and three column-chromotography assemblies, 
three electrophoresis assemblies and two sets of Courtauld type atomic models, two sets of “ball 
and rod" atomic models and models of crystal lattices and helices. Two oscilloscopes and 
electronic components and assemblies for demonstration of recording, read-out, monitoring and 
testing assemblies arc also necessary for the bio-electronics section along with facilities for 
trouble-shooting, servicing, machining and model building. 

In addition to these equipments, one should also have facilities of high resolution and low 
temperature electron microscopy and electron diffraction, for X-ray diffraction (low and wide 
angle), X-ray spectrometry and X-ray fluorescence analysis, quantitative polarising microscopy 
and optical diffraction. In the biophysical chemistry laboratory $ and <t counting eqvsp’ 
ment including scintillation spectrometer and facilities for infrared and ultraviolet spectrometry 
by transmission and reflectance at controlled temperatures, dual wavelight differential spectro- 
photometry, electron and nuclear paramagnetic resonance spectrometry, differential manometry, 
ultra-cenuifugatlon and oxygen polarography, radioautography, freeze-drying, flame photometry 
should be provided. A digital computer Is essentia! and a good departmental library In 
biophysics with journals, data cards, and books is obligatory. There should be room enough 
for using the equipment. 

GENERAL ADMINISTRATION 

Fullest attention should be paid to reduction of red tape in the procurement of equipment, 
components, reagents, chemicals, animals, glassware, etc. Foreign exchange should be made 
avaihblt »ithoul much diSculty tot the ahotc and for bools and journals. These factors sre 
the greatest impediments to creative work. 


CONCLUSION 


It Is firmly believed that, tor the rapid growth of biophysics, the programme suggested above 
has the ment of meeting the challenges of the future with the greatest of economy. An idea of 
what the departments of biophysics can contribute to other departments in teaching and research 
IS reflected in Appendices I and V. 


ttESPONSUtlLlTY rOR irNDERCttAnUTI! TEACHING 
Although the aim of the eoafeteoee is to diwmss postgraduate medical education and the above 

comments are about the postgtadaate students of biophysics, it may be mentioned and empha- 
sisrf that no postgraduate programme cun socceed ttnless good teaching has been done at the 
undeigraduale level. It is, therefo.e, to be recommended as strongly as possible that an inde- 
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(A) Mechanics of the body. Elasticity of biological tissues. Breaking strength of bones. 

Relaxing and creeping properties of tissues. 

(c) Biophysics of muscle contraction and muscle strength. 

(rfj Hydrostatics. Flow ofviscous fluids in biological system. Energetics of blood flow, 
(e) Gas physics of respiration. 

2. Heat 

(o) Temperature regulation, homiotherroy, poikilothcrmy. Insulation and endurance 
against extremes of temperature. 

(b) Heat as a therapeutic toot. 

3. Bioaccoustics 

(a) Clinical applications and pathological eflects of sound and ultrasound. 

(b) Biophysics of the direction of sound. 

4. Light 

(a) Biological effect of light. 

(b) Light as a therapeutic tool. Infrared therapy. 

(c) Optics and molecular biology of vision. 

5. Electricity and magnetism 

(a) Effect of electricity on the body. 

(b) Effect of magnetic field on biologic system.- 

6. Nuclear asd atomic forces 

Absorption and effects of all types of radiation on tissues, including effect and use 
of maser or laser beam. Low natural radioactivity of the body. 

SECTION C 

Interprelation of bioio^ic sirnctare and function from the point of 
v/ew of laws of physics and mathematics 

L Molecular biology 

Ultrastructure: Analysis of biologic system* to obtain their molecuiar composiiion 
and constitution and establishment of characteristics and structure of these 
molecules. 

Function: Analysis of biologic function on the basis of alteration of molecules dur- 
ing the course of functional states of biologic systems. 

Various methods mentioned in Section A are applicable. 

These studies include also the study of Quantum Biology to give an under- 
standing of sub-molecuUr basis of reactions. Study of charge transfer spectra, 
mode of energy transfer free radicals, infrared or ultraviolet study of flow system* 
are some of the experimental approaches. Works of Pullman and Pullman on 
carcinogenic and other molecules, Wilson and Koshiland oa mechanisin of some 
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O') EPR and NMR spectroscopy 
(/) Light scattering nephetometry 
(fc) Raman spectrography 
(/) Refractory and polarimetry 

Physical-chemical techniques 

(а) Tracer techniques using stable and radioactive isotopes 

(б) Radiation dosimetry. Study of therapeutic radiation fields 

(c) Study Qfsedimentation, diffusion and viscosity. Analytical ultracentrifuge. Density 
gradient centrifugation 

(<f) Surface film techniques, including study of surface film potential. Surface chemistry 
and irradiation of surface films of proteins. 

(c) Adsorption, counter current distribution and chroraatography. Slow and rapi 
mixing methods for study of biochemical kinetics 
(/) Electrophoresis including immune electrophoresis. lonopboresis. 

(g) X-ray diffraction and scattering 
(A) Magnetic susceptibility measurements 

(i 1 Masomeitic techniques for single cells, including Cartesian diver technique 

(j) Thermal conductivity measurement methods as, for example, those used in analys s 
of respiratory gas 

(k) Intracellular pH and osmotic pressure determination 
(0 Polarography and electroanalysis 

(m) Titrations; potentiometric, amperomctric, conductiometric, thermometric and high 
frequency 

(ii'O Biomedical engineerins/or the study of biologic systems and for therapy 

(а) Use of ultrasonics for fiowmclry, tumour localisation. Television techniques and 
telemetry. "Microsonde," endoscopy, currioscopy, electrode probes, etc. Analytic 
E.C.G., E.E.G., electromyography; electrooculography; electroretinography. 

(б) Microphotography. 

(c) Artificial organs— heart, kidney, larynx reading devices for the blind, hearing aids 
and prostheses for lesions in skeleton. 

(iv) Study of isolated systems 

Analytic organ perfusion, tissue culture and quamitative study of cell responses, ciliary 
movements, cell contact, etc. 


SECTION B 

Smdy ef ,hi rfficl, of pbyykctforco! on hlohskal lymrra 
1 . Gravitation and mechanical forces 

(fl) Effect of G forces m flight and in human centrifuge of low and high pressure and 
S'mufated ahiiude, etc. 
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13. Quantitative histo- and cytochemistty and radioautography including cytophotometry. 
14 Bioraolecular structure determtnatton and study of their interactions including X-ray 
and electron diffraction on biologically important molecules and biological systems. 

15. Molecular Of energetic basis of action of enzymes, co-enzymes, co-factors, hormones, 
vitamins, drugs, antigens and antibodies and the gene. 

16. Electron transport and energy capture in the celL 

17. Bioluminescence. 

18. Biomedical engineering, including biophysics and development of prostheses. 

19. Radiation desimetry and radiation biology including photosynthesis and photosensitiza- 
tion. 

20. Cybernetics. 

21. Coding and decoding of genetic information. 

APPENDIX II 

Orieatatha programme in bhpbyslcs, addressed to candidates with background ia life sciences 
as well as to those who have background in physical sciences including electronics 

1. BIOMATHEMATICS (SPECIALLY FOR PERSONS WITH BACKGROUND IN 
BIOPHYSICAL SCIENCE) 

Measurements. Errors of observation. Practice problems in dimensional analysis. Logari- 
thms. Algebraic preliminaries like equations including quadratic and simulianeous equations, 
imaginary quantities, maxima and minima, surds, partial fractions, permutations and combina- 
tions. Elementary trigonometry. Angular velocity. Simple harmonic motion. Series, 
especially series C. Functions and their graphical fepresenlation, Nomography. Differeotials 
and differential coefficients. Maxima and minima. Successive differentiations. Integral calcu- 
lus. Thermodynamics. Differential equations. Fourier’s theorem. Co-ordination of experi- 
mental results (e.g. determination of the order of chemical reactions, derivation of empirical 
formulae connecting more than two variables, etc.). Biometry and the design of experiments. 
Use of the slide rule. 

2. BIOPHYSICAL CYTOLOGY AND MOLECULAR BIOPHYSICS 
Topics 

1. Definition of biophysics 

Living and non-living matter cel). Cell physiology. Orianisation of biophysics and 
literature in biophysics. 

2. Biophysical methods for the study of cell structure and function 
Microscopes. 

Absorption and emission spectroscopy. 

Ionizing radiation. 

X>ray methods. 

UUracentrifuge and other methods of determination of molecular shape and size. 
Radioisotopes. 
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enzyme action, Poalina on sodium ion and guanidinium ionC(NHj)a, Grade on 
electron transport members, Fukul on choline pheyl ethers, etc. are examples m 
point. . 

Molecular biology includes aspects of physiology, biochemistry, pathology ana 
pharmacology at molecular level as elucidated above. 

2. Energetics 

Biological systems, at tissue or organ level (e.g. Goodali’s work on muscle contrac- 
tion) as well as at the levcl-’of biophysical chemistry. Energy metabolism of 
the body. 

3. Theoretical biophysics 

Model erection and mathematical analysis of biologic phenomena, e.g. membrane 
transport, assay of radioactivity, cybernatics, calculation of information function of 
ion transport, navigation in birds, flies, etc. Biostatistics. 

4. Electrical system in biology 

(а) Passive electrical properties of tissues. 

(б) Membrane response to excitation. 

(c) Surface potentials on the animal body, including the potentials in the electric fishes. 

(d) Electric diagnosis, electrotherapy and diathermy. 

5. Magnetic susceptibility of biological systems 


SECTION D 

Predomlnanily current areas of biophysical research 

In the light of Sections A. B, C given above, the following fields are considered largely 
biophysical: 

1 . Aviation medicine and effects of high altitude. 

2. Physiology of cold stress. 

3. Physiology of arid environment. 

4. Space medicine. 

5. Membrane transport. 

6. Bioelectric potentials. 

7. Muscular contraction. 

8. Physiology of vision. 

9. Physics of the ear. 


10. 

11. 


'Change af gases. 

?n general “agnlatlon. Thrombosis, Fluid flow systen 


ScroscopJ'”™''''’ ™ flooresceitce, polarizing, X-ray and electron 
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8. The Physics of ceiallat processes and fonctioas 
Growth, replication, division, diifcrentiation. 

Replication of cell structure, a general scheme of metabolism of proteins, nucleic acids, 
lipids, structural carbohydrates, minerals, derivatives and water. 

Ageing and resoscence. 

9. Response of cell to pathogens. 

10. The mechanism of various groups of drugs. 

11. History of biophysics and biophysical cytology. 

3. STRUCTURAL AND REACTION CHEMISTRY 

1. Qualitatire electronic theory of organic chemistry 

Nature of bonds (r & o) in organic structures— iheir electronic and direeiionaj charac- 
ters; functional group and their electronic characters; inductive and conjugational 
(mesomcric or electromeric) effects in simple compounds — explanation of the behaviour 
of organic acids and bases; unsaturatioo in aliphatic compounds— hypcrconjugation; 
aromatic character— the structure of benzene; conjugation resonance and structure and 
conjugation— colour and constitution; free radicals; a brief survey of some organic 
reaction mechanisms. 

2. Sterlc effects in organic chemistry 

Stereochemistry-optical isomerism; configuration; geometrical isomerism about 
double bonds, geometrical isomerism and conformation In cylopentane derivatlvcsj 
steric hindrance and its electronic and geometrical infiuence on structure; geomrtry 
in biochemical system; H bonding and chelation. 

3. Physical properties and stractnre 

Polarization and dipole moment; refractive index and some other properties; absorption 
in ulfrav.olet and sisible regions — various factors — Inductive conjugational and steric — 
examples; infrared absorption, nuclear magnetic resonance, spectral and constitutional 
problems. Fluorescence 

4. Determination of organic structures and synthetic methods in organic chemtstty. 

4 . ELECTRONICS AND INSTRUMENTATTONS 

The system concept. The theory of instrument. Order of mslrumcnls. Fundamentals of 
electricity. Aspects of networf. analysis. Vacuum tubes. Amplifier circuits (various types), 
oscillator circuits, stimulators. Time-base generaton. Power supply circuits. Detecting 
and sensing instruments. Recording and read-out devices. Instrumentation schemes. Trouble 
shooting instruments. Transistors Computors. Uses of lathe and millmg and boring 
machines. 

Instruments used in animal eaperimenJalioo. Bio-electronics, X-ray dilTraelion and bio- 
physical chemistry. 
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3. Biophysicist’s view of the body and the cell 
{^) General structural plan of the body. 

Types of tissues. 

The cell by light microscopy. 

Sample preparation, staining, baac histochcmical techniques. 

The ultrastructure of the cell (including bacteria viruses and phage). 

Cell growth and division 
Molecular composition of the cell. 

(B) Structure of the biological important molecules. 

(C) Principles of molecular structure. 

Atoms and molecules. 

Intramolecular and intermolccular forces. 

Molecules in solution. 

Colloidal properties of cytoplasm. 

4. The milieu aud the cell 

Water, gases, salts, pressure, acidity, pH, temperature. 

Effect of radiations on cell. 

Action spectra and quantum yields. 

5. Nutrition and metabollstn of the cell 
Enzyme and enzyme action. 

Energetics, thermodynamics, statistics and the information theory. 

Biological avenues of making and breaking of bonds, oxidation, oxidation reduction 
potentials, cellular respiration, glycolysis, fermentation, photo-synthesis, bioluminescence, 
coupled reactions. 

6. Exchange of materials across cell and other membranes and the constancy of miHieo 
interim. 

Osmosis, movement of solutes in response to a concentration gradient, active transport, 
“secretion” of acid, wastes and hormones, detailed structure of cell membrane and other 
membranes. 

7. Irritahility and responsiveness of the cell 
Response in plants and animals. 

Electrical properties of membranes. 

Action potentials of cells. 

Contractivjty. 

Contraction of muscle, specially cardiac muscie. 

Nature of receptor organs. 
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“organisation,” “control, etc. 

> ♦ « A or c as the special topics will undergo a course 
me- Candidates wishing to select o. 4 or c as P 
in advanced mathematics as follows: 

Thermodynamics Ordinary differenmleq^^^^^.^^^^^^ Co-ordinate systems. Calculus 

P„lynomials.Bessel.Hermiteand Lag Eigenvalues and eigenfunctions. 

of variation. Laplaces equm.om mechanics. Statistical mechanics 

Mechanics of molecules. Matrix algeor vt 

Group Theory. 

appendix IV 

^m^inbioohvsics for the M.D. degree in biophysics 
syllabus for a'nd for Lm.Sc degree in biophysics 

COMPULSORY TOPICS 

p „ «p otwervation. Practice problems in dimensional 
MalhemMlei; Measutetnents. ,.mi„a,ies like equations including quadratic and 

analysis. Logarithms. and minima, su.ds, partial fractions, 

simultaneous equations, iraagin y | trigonometry. Angular velocity. Simple 

permutations and Functions and their graphical representation, 

harmonic reaction. Seties, esp J coeIBcieots. Maxima and minima. Successive 

Monogtaphy. DifTetentials DHTercntials and dilTcrcntial cocir.cicnts. 

dilfercotiations. Integral calcul . . Integral calculus. Thermodynamics. 

Maxima and minima, f ^ '^riination of experimental results (e.g. 

Dilfetential equations. derivation of empirical formulae conneeting 

determiuatiou of the or er of experimeats. Use of the slide ru e. 

more than two variables, eic.j. d‘ / 

general physiology 

cl. /^wpvicodv includiDE electron microscopy), 

Structure: aid other biophysical methods (electron spin 

sDCctroscopy. diffraction of X-ray an . . » principles of molecular structure. Siruc- 
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Illustrative list of topics in courses necessary for deeper background in projects 
undertaken for Ph.D. degree in branches given below 

(a) Structural chemistry and diffraction 

Principles of structural inorganic and organic chemistry. Nature of the chemical 
bond. Quantum mechanics. Rotation of molecules. Nuclear resonance spectra. 
Vibration of molecule. Anistropic polarisability and the Raman effect. Symmetry. 
General crystallography. Diffraction of X*rays, electrons and neutrons as analytical 
method. Structure of polymers. Electrical properties of lamellar systems. 

(i) Biophysical chemistry 

Gases, solution. Free energy and chemical equilibrium. Phase equalibria. The 
conductance of electrolytes, EMF, equilibria in electrolytes. Pole*electrolytes. 
Surface chemistry and colloids. Molecular weights. Macromoiecular substances. 
Rheology of macro-molecular substances. Catalysis. Chelation. Photochemistry. 
Electron spin resonance spectra. Metabolism and electrons. 

(e) Electron microscopy 

Physics of free electrons. Electron as particles. Design and construction of the 
histoir of sample for clectromicroscopy. Systemic electron 


(d) Applied physics and the teaching of biophysics 
echanics . Elasticity of cell materials, viscosity. Surface energy of cells. 

Tensile strength of bones. Elastomeric elasticity In tissues. 
Relaxation and creeping properties of tissues. 

Biophysics of muscular contraction. Aviation biophysics, 
crmodynamics and heat : Thermodynamics of biochemical reactions. Thermal proper- 
ties of tissues. Temperature regulation. Hypothermia as an 
experimental tool. 

: Biophysics of the ear, 

. Biologic effects of light. Biophysics of vision. Microscopy 
of various kinds. 


Acoustics 

Light 


Biolummiscence. 

Physics of respiration. I 

Haemodynamics. i 

Electrical properties of tissuis and its components 
Bioelectrogenesis. { 

Radioactivity. 1 

Biological effects of radiation. 
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Decay Scherae. Isotope charts. Nuclear fission. Reactor. Concept of activity, 
cross sections, 
il. Absorption of radiation. 

Linear absorption coefficient. Half value layer. Mass, electronic and atomic 
absorption coefficient, scatteringof X-rays. Filters. 

III. AfeasuremeM of radiation. 

Units, apparatus. Calibrating X-ray generator. Measurement of absorbed dose. 
Phantoms. Depth dose tables and isodose curves. 

IV. Radiation cytology, biochemistry and biophysics. 

V. Combination of radiation fields, treatment planning and recording. 

Radiation therapy. 

VI. Radiation dose. 

Vn. Clinical and experimental use of radioisotopes. 

VTir. Radiation protection. 

IX. Apparatus used (n radiology and radiotherapy. 

X-ray tubes. Therapy tubes. High energy and teletherapy machines. Cyclotron, 
Beatron. Electron Synchrotron. Broton Synchrotron. Van de Graf Generator, 
Resonant transformer Linear accelerator. Nuclear reaction Cobalt 60 units. 
Caeseum units. 

X. X*ray absorption and mass determination in cytology. 

XI. Physics of photography. 

3. Pathology and microbiology 

The light microscope and modem methods of microscopy including dark field, 
stereo, phase, polarising, interference, fluorescence, UV, electron, X-ray and ultrasonic 
microscopy. 

Statisti(» and experimental design in medical research. 

4. psychiatry 

(o) Statistics applied to problems in experimental and clinical psychiatry. 

(b) Information theory applied to psychology. 

(c) Electronics in relation to psychiatry and pi)choIogy. 

5. Clinical medicine 

(а) Rheology of blood flow. Cardiodynamics. 

(б) Use of radioactive isotope and telemetry in diagnostic procedures. 

(c) Fluid and mineral dynamics in shock and dehydration. Artificial kidneys. 
Mathematical analysis of E.C.G.. E.E,G., etc. 

6. Surgery 

(fl) Development of prosthesis. 

7. Ophthalmology 

(a) Eleciroreimography, clectrooculography. 
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coeniymes, cofactors. 

USES OF RADIOACTIVITV TRACERS 


Cytology 

Methods of study of intracellular phenomena, 
of various intracellular components. Cell division. 
Cell responses. 

Fixing, dehydrating and embedding of tissues 
drying. Autoradiography. 


general structure of the cell and functions 
Cell growth and differentiation. Cytokinesis. 

General principles of histochemistry. Freeze 


ELECTRONICS AND INSTRUMENTATIONS 


Tta system concept. The theory of instrument. Order of instruments. Fundamentals of 
electricity. Aspects of network analysis. Vacuum tubes. Amplifier circuits (various typ ■ 
oscillator circuits, stimulators. Titoebase generators. Power-supply circuits. Detecting an 
sensing instruments. Recording and read-out devices. Instrumentation schemes. Trou 
shooting instruments. Transistors. Computers. Uses of lathe and boring machines. Instru 
ments used in animal experimentation, electronics, X*ray diffraction and biophysical chemistry. 


ANALYTIC AND SYNTHETIC CHEMISTRY 

Methods of purification and crystallisation. General scheme of systematic identification of 
organic and inorganic compounds. Functional group analysis. UV and IR spectra. Fluore- 
scence. Emission spectra. Radio-activation analysis. Electron probe microanalysis. Mono- 
chromatic X-ray absorption. General principles of stereochemistry. Common procedures o 
synthetic chemistry. Radioactive labelling instrumental methods of analysis. 


APPENDIX V 

Some of the numerous items depicting titUity of biophysics to chemical departments 

1. Modem trend in molecular biology and biophysics 

2. X-ray physics 

I. Atomic and nuclear physics. 

(a) Matter. Energy. Particles, atoms, molecules. Radiation, 

{b) Origin of X-rays, characteristic of radiation. White radiation. Angular 
distribution of X-rays. 

(c) Natural and artificial radioactivity. 

Transformation constant an half life. Atomic processes involved in radioactivity. 
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Principles of X-ray dosimetry and biologic effects of radiation. 

Effects of electric currents on brain tissue. 

Electrical stimulation and electrolytic lesion production. Diathermy. 

Physical principles governing circulation of Wood like hydrostatics and hydrodynamics 
and aspects of viscosity, vascular elasticity, etc. Energetic of blood flow. Arterial pulse 
wave velocity. Pressure pulse contours. Irnplicatioa of wave equation and wave 
velocity. Determination of external useful X-tay physics. 

Post-clinical phase. 

Experimental medicine and philosophy of qualitative experimentation. 

The null hypothesis. Biostatistics. Computors and Information Theory in medical 
sciences including psychiatry. 

Instrumental methods of analysis. 
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appendix VI 

UNDERGRADUATE COURSE IN BIOPHYSICS 

A. Biophysics (spcciBc pure biophysics topics) 

Concepts of mathematics used In biology 
Mechanics applied to the human body, G. forces. 

Inettia. Oscillatory phenomena. Ballistocardiography. 

Centrifugation. 

Fluid Mechanics. Haemodynamics. Use of cardiac catheters. 

Surface tension. Osmosis. Diffusion. 

Physics of heal applied to biological organisms. 

Thermodynamics. 

Acoustics applied to biology. Ultrasonics. 

Applied optics. Vision. Bioluminisccoce. 

Microscopy of various types. Principles of spectro-photomelry. 

Effects of e/eclr/cft>. Passive electrical properties of tissues. 

Biological potentials E.C.G., E.E.G. pH, Buffers. 

Effects of magnetic field on the body. 

Radioactivity. Fall out. Effects on biologic organisms. Isotopic Tracers. Radloproieeilvf 
procedures and substances. 

B. Biophysics in relation to other medical subjects (to he phased with systems or topics by 
other departments) 

Preclinlcal phase: Physics of sample preparation for specialised microscopy (phase, 
polarising, etc.), general histology, histochemistry and electron microscopy. Freeze 
drying, cell ultrastructure as revealed by electron microscopy and its correlation with the 
functions of various intracellular components. 

Elements of molecular Biology. 

General notions of enzymes and their function. Translocation and functions of inorga* 
nic ion. BMR and energy transduction and utilisation in the cell. 

Muscle physics. 

Physics of respiration. 

Membrane transport. 

Paraclinical phase. 

Nature of radiation damage and radiation therapy. 

Biophysical methods of study of antigens and viruses. 

Nature of drug action and specificity of drugs. 

Clinical phase. 

Artificial organs like kidney, larynx, cardiac valves, etc. and sensing devices 
Monitoring devices used in clinical practices. 

Use of radioactive isotopes in diagnosis, therapy and clinical research. - 
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worth while to ponder on a few of these items while reading some literature or before conducting 
a study. Only then can progress be made in medical education. Many traps are ahuodantly 
setup by nature to prevent one from approaching the truth and what the statistical method 
provides is some kind of a scheme of warnings, detective devices, and safety rules. These do 
not of themselves create original research but are of immense value in avoiding mistakes in our 
research and enable us to notice good or bad features of others* work. 

Though the logic and reasoning involved in statistical method in medicine is the same as 
used a hundred years ago, the techniques and the theory have today become more refined 
and powerful. Probably more developments would be forthcoming as the problems become 
apparent. There are, for example, many cflScient designs for experiments and techniques for 
analysing the results. But many of the textbooks dealing with these subjects are probably full 
of mathematical formulae and unfamiliar notations, and thus formidable for a medical invest!* 
gator to read. Therefore, it becomes necessary to elucidate some of these points in a simpler 
language without too much sacrifice of details. Tlie investigator should also be familiar with 
the problems of interpretation so that he may state his hypotheses clearly and properly. Here 
too the text'book language might appear complicated for a lay investigator and therefore the 
basis for drawing conclusions needs to be explained. 

These problems are faced not only by a fcscarch worker but by every intelligent teacher who 
tries to present a subject coherently to hts audience. Unless the teacher Is familiar with the 
basic requirements of a good study and is also convinced that a parlicul.'ir argument made in a 
text'book or in a report is valid and reliable, he will not be able to teach or discuss the subject 
with the students eiTectively. Likewise, in medical practice, a practitioner cannot be progressive in 
his outlook and approach, nor can he find his records useful unless there is an element ofscientiflc 
method in his day-to-day practice. He may not be able to review critically the claims of in- 
numerable advertisements concerning (he latest drugs or forms of therapy nor can he effectively 
encounter the pressure for substitution of new methods ofdiagnosls or treatment for older ones. 

There is another reason for teaching statistics. Lack of proper understanding of statistical 
techniques has led to an epidemic of misapplied stalislical tests. Often the tests are not only 
inappropriate but quite unnecessary and applied without any thought. Naturally, the inlcrprc- 
tatjons offered are wrong and misleading. It is extremely difficult to interpret figures when they 
ref jfe ftr stfim commew profri’en?/. It is tqosity irss that it is ssiftsisiy ssry to sriihattlic. 
Herein lies the real difficulty. Averages can be calculated to nineteen places of decimals with 
astonishing ease. When the job is done it looks very accurate. It is easy but fatal to 
think that the accuracy of our arithmetic is equivalent (o the aecumey of our knowledge about 
the problem in hand. Many published articles seem to have a negative correlation betneen the 
lack of statistical thinking and the soundness of investigation or approach. Often this is due so 
poorly planned experiments conducted on small samples without careful or reliable measure- 
ments. Articles which include terms, such as statistical significance, objective, double-blind and 
so on with a smattering of symbols such as 'P*, ’t*, etc., seem to have a greater acceptance in 
thejournah than others without such jargon, thus providing ample justification for statemeat*. 
such as "hes, damned lies and statistics," "you cannot be a good biochemist aad bfOstatiitJ- 
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Senior Lecturer in Blostathtics, Christian Medical College, Vellore 

4iTS the application of the numerical method to the subject-matter of medicine a trivial an ^ 

time-wasting ingenuity as some hold, or is it an important stage in the devclopmeot o ou 
art. as others proclaim?" (Lancet, 1 1 935, 1921). . 

There are many definitions of the word “statistics.” Some define statistics as the scien 
and art of collecting data, their analyses and interpretation. Another definition states t a 
statistics deals with elucidation of quantitative data affected by multiplicity of causes. It « o 
a science and an art of dealing with variation. Medical statistics is at times understood as t e 
principles of quantitative medicine. The actual role of statistics In medical education 
not completely determined; but what impresses one most is the increased use of statistica 
method in almost all phases of medicine. One can hardly pick up a journal and go through it 
without coming across the usage of a few basic staiisilcal concepts. It is noticed, however, that 
this use is made without completely understanding the concepts and that the knowledge about 
this particular science is rather hary. Several instances of misuse of statistics arc observed, 
some of which are based on ignorance and some on a little knowledge. It is said that the magic 
of numbers brings about a suspension of commonsense but should a person take a second look 
at these numbers it will make him view them m the proper perspective. This latter is essentially 
what IS vitally needed in all phases of medical education today. 

The Flow-chart shown in Appendix 1 represents the role played by biostatistics in the various 
phases of medical education. Wc notice a circle of developments which continues all the time. 
We must realise that research assists proper teaching and teaching leads itselfto further research 
while medical practice proceeds concurrently with these developments. A knowledge of statisti- 
cal method is essential in every discipline of medical education. Any research, fundamental or 
applied, deals with measurements and/or counting and arguments made from a sample 
larger group from which this sample arises. Various kinds of tables and diagrams arc drawn 
in this process, depicting responses and other associations. As research continues, more com- 
plicated phenomena are dealt with. In any particular field of medicine, the body of k nowlcdge 
that is available IS due to prior observations. With additional information the body of know- 
ledge changes. Now, where does one draw the line between what is authentic and what is not, 
between what is authoritative and what is not? How does one interpret the present findings 
in the light of previous outcomes? Is there a way of measuring the reliability and validity in 
any one experiment? What are the problems and biases involved in the experiment? What 
are the “jokers" inherent in any assodalions or relationships, and what about certain vital indi- 
ces that ate missing from the teporls? These are questions which are legitimate in any critical 
review. Certainly, not all of these problems can be solved in any situation, but it is undoubtedly 
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APt*ENDIX J 

COURSE CONTENT AND AttX)TMEVT OE TIME 


Content 


1. DescriptiTc statistics 

(a) Introduction— aim and scope of biostalistjcal loelbods 

(b) Collection of data— preliminary ideas 

(c) Presentation of data— tabulation— diagrams — graphs 

(d) Measures of central tendency and dispersion 

(e) Concepts of correlation and regression 

2. Statistical inference j 

(0) Elemchts of probability 

(1) Elements of sampling 
(e) Statistical estimation 

(d) Tests ofsignificance 

(e) Testing h>potheses 

3. Some special problems In biostatlstlcs 

(а) Design of clinical trials 

(б) Problems of field studies 

(c) Vital and healib statistics 

(d) Hospital statistics 

(e) Misuses of statistics 


A'o. of hours far 
Theory Practical 

2 — 

2 — 

3 4 

4 4 

2 2 


2 2 

2 2 

2 2 

3 4 

2 2 


2 2 

2 2 

3 2 

2 2 

2 - 

35 30 
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dan” and others. These conlments again denote a confusion between statistical arithmetic and 
statistical thinking. 

Thus, a major objective in teaching biostatistics should bd to encourage statistical thinking 
and provide sufficient caution while Using statistical tests from some statistical cook-book. It 
is true that the lectures or laboratory sessions in statistics by themselves would not make an 
investigator sufficiently trained without some personal guidance and e.spcricnce. Nevertheless, 
statistics should be an important basic (iiscipline in the medical curriculum so that every student 
can 


(d) understand the principles of handling and presentation of dato; 

(b) learn a few common concepts used in statistical theory such as the measures ofcentral 
tendency, dispersion, correlation, probability, etc. and be familiar with the usual termi- 
nology used in statistics; 

(c) acquire an ability to read or review critically any studies or literature pertaining to his 
subject; 

(d) regulate thinking through the major problems hnd biases that might occur in the course 
of his own research or study; and 

(e) obtain an insight into the arguments and implications involved in statistical Inference* 


To achieve these objectives, every postgraduate student In medicine should undergo a court* 
of at least 35 one*hour Irctures and 15 two-hour practical classes. The course should preferably 
be spread over a 6.month period. An outline of the course U shown in Appendix II. Thet* 
should be one compulsory final cxaminalion in the subject. 

One ofthe problems in teaching statistics as a subject in medical colleges has been the lack 
of interest in the subject. First, this may be due to fln emotional resistance on the part of the 
students towards anything smacking ofniattiemitics because they consider statistics as a branch 
of mathematics. This view is not correct since statistics is not a branch of mathematics but like 
any other science uses the tools made by the mathematicians. In leaching statistics it would be 
a mistake to emphasise the technical part mOre than the conceptual part. Statistical techniques 
part of modern experimentation but of secondary importance to a 
_ma, cal student. It i, siati.tical ihlnkinB that ii vitel; the ttchniqun are as useless us lumber, 
tact dangerous, ,f applied »ithout proper thbughl. Seeohdiy, good teachers of medical 
, s a is OS luaj no! be available. A good teacher Would be one who has a medical background 
With practical eapenenee in the statistical method a stetistieiau who has had practical espe- 

wholl “ « , "’TJl''' >’'l»«”'«>>f>>i»italisties which provides service lo the 

whole .nstitution could be au ideal wfup for the leaehiSg of biostitisties. It seems Imperative 
at this stage of moderu developuteat l„ mediciad thet efforts should be made to inculcate in the 
tudent early m his career the basic idea, of melhodology in research. It is only In this way 
that advance could be made ,n medicine ia the shortest possible time. Every amenity should be 
provided , u a postBraduate medical iortitution to give the stodeat this opoorlunity whalever 
_ may be the vocation he would follows teacher, a research worker or a medical prLtiliooer. 
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APPENDIX I 

COURSE CONTE^T^ AND ALLOTMENT OP TIME 

No. of hours for 
Theory Practical 

2 — 

2 — 

3 4 

4 4 

2 2 


2 2 

2 2 

2 2 

3 4 

2 2 


3. Some special problems in blostatlsHcs 

(а) Desisrt of clinical trials 

(б) problems of field studies 
(c) Vital and healfR statistics 
{(I) Hospital statistics 

(e) Misuses of statistics 


2 2 

2 2 

3 2 

2 2 

2 - 


1. Descriptive stallstics 

(a) Introduction— aim and scope of biostalistical methods 
(i>) Collection ofdata— preliminary ideas 
(e) Presentation of data — tabulation)— diagrams — ^graphs 
((/) Measures of central tendency and dispersion 
(e) Concepts of correlation and regtfcssion 

2. Statistical inference | 

(a) Elements of probability 

(i) Elements of sampling 
(c) Statistical estimation 
(cf) Tests of significance 
(e) Testing hypotheses 


35 


30 
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report of the sub-committee on biochemistry, 
biophysics and biostatistics 


^HE 

1 . 

2 . 

3. 

4. 

5. 

6 . 


following were present; 

Dr. G. P. Talwar, Chairman. New Delhi. 
Dr. N. K. Sarkar (Calcutta). 

Dr. R. K. Mishra (New Delhi). 

Dr. P. S. S. Sunder Rao (Vcllore). 

Dr. T. A.V. Subramanian (New Delhi). 

Dr. R. Mazumdar (New Delhi). 


7. Dr. (Mrs.) S. Rao (Bombay). 

8. Dr. (Group Capt) Dutta (Baugalote). 

9. Dr. A. P. Kenny (WHO, Baroda). 

10. Dr. (Mrs.) T. T. Antony (New Delhi). 

11. Dr. R. P. Khan (Neiv Delhi). 

12. Dr. A. N. Nadekar (New Delhi). 

13. Dr. (Mrs.) U. Bhargava (New Delhi). 

14 Dr S. V. Pande (New Delhi). ^ 

„ colleees the departments of biochemistty, biophysics 

1. The group felt that m se e positions. This frameivork is incompatible 

and biostatistics still continue to n subjects. It is necessary to constitute separate 

with a free and healthy Jrfay in the interest of promotion of post- 

' and independent departments without any 

graduate edueation in these subjects. eli.ibitity of non-medical scientists to o/f posts 

2. The group strongly tecommendrfthe^ , The criteria should be the 

including that of the head of the p . .^, 5 , „ biostatistician and not the first 

ability of the candidate as ’u.ions ate acting as barriers to the development 

graduate degree. The csistirig tu ' ^ ^ utilising the services of highly qualified non- 
of postgraduate training in t ese ® subjects. 

medical scientists for teaching pro^ experimental sciences. Therefore, it is in an atmosphere 

3. Biochemistry and . postgraduate training in these subjects can be given. 

of investigation and rcsearc t a ^ fulfilled, active research groups base to be orpn- 

4. It follo'vs that if these aim - training programmes arc instituted in 

iscd in the department before pos planning, it is not the number but the 

a college. In contrast to education programmes. 

quality which is important m p 
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role of BIOSTATISTICS IN MEDICAL EPUCATION 
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ASSESSMENT 


1 The group recommended the introduction of a “teaching eaercise” as a part of the 
1. ine group This orovision would motivate the 

■”' 2 T TrvT 

examination may be instituted for M.D. „„„.e„t. not 

3. The standard of. he student eute^^^^^^^^^ 

satisfactory. Their ^e E introduction of B.Sc. (Hons.) course 

needs to be improved. """ “P!?' ' better students to undertake postgraduate 

in basic medical J „l/be e„p,ted to either continue the clinical phase of 

courses. The graduates at this stage wouja v . . 

training or undertake postgraduate studies m any basic subject. 

CURRICULUM 

d. 1 . tvllabus* for M-D- in biochemistry and M.D. in biophysics 

hastJ-c^tdiftrvrme Pf ^1^0 in^rXb"' 

for the elaboration of the sylWi an jepp„„e„ts is included in Appendix I. This 

A suggested rlrengl* ^<u/ f P^^ P.|l duties that the depart- 

suggestion is a broad ouiiioe. * “ 

ment has to perform. for a postgraduate department in biochemistry 

A suggestion about the ' jjr ;"4f:;r„rbio*;hysics has already been published in 

is given in Appendix H- IM ““ vi h y 
the Conference volume. 

APPENDDC I 

• ..I. for a Postgradaale Depsitment In Biochemistry 

(i) Professor and Head of the Department. 

(ii) Two posts of Associate J 

°”'‘""''^“"d°77;:Igs..heassls,aa.pr„fessor^ 

These posts may be filled p„„ may be created in tune with the demand, 

promise in their respective fie ' ,„j„.„t professors. 

and necessity for the promo 1 The Assistant Professor, may be chosen on the ha, i. 

(iii) Six posts of Assistant Profe^r^ ^^ „p„sent and to develop sab-speciahlie. and 

of their Pockgrouad and P- g^part^ent. 

areas of special interesno me 
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STAFF REQUIREMENTS 

5. A postgraduate department should have a staff of high academic and intellectual 
calibre. The criteria for the selection of staff for a postgraduate department should be: 

(a) A postgraduate research degree or in exceptional cases a brilliant record of research. 

(b) Independent research contribution. 

(c) Originality of thought and capacity for guiding a research team. 

(d) Experience of a certain number of years is always desirable but insistence on a number 
of years of experience without any productive record is an obsolete criterion. 

6. The existing methods of selection of staff need re-orientation. The merit of a post- 
graduate teacher is to be gauged by his contributions, by his standing, in the profession and 
by his proven record. The teaching posts may be filled up by invitation after due reference to 

a panel of experts instead of by the prevailing system of advertisements and interviews. 

7. The size of the staff should be commensurate with the overall duties of the department 
and should he adequate to leave sufficient time to each member of the staff for research work 
(see Appendix I). 

8. International exchange, collaboration and participation in research and training 
activities at all levels should be encouraged. 

EQUIPMENT AND CHEMICALS 

9. Sufficient equipment should be provided to facilitate the research programmes of the 
department (see Appendix II). 

10. la view of the oon-availabilUy of rare chemicals and all radio.acti\e compounds in the 
country there should be an allocation of foreign exchange equivalent to Rs. 5,000 at least 
to each postgraduate department per year to enable the import of essentialitems. Some 
provision may also be made for obtaining spares and replacement parts for existing equipment. 

11. Most of the rate chemicals arc labile entities and get inactivated during storage at 
ordinary temperatures. The existing formalities for clearance are lengthy and cumbersome. 
The group was strongly of the opinion that steps may be taken by the Ministry of Health to 
secure permission from the Government of India for spot release of such items imported by 
teaching institutions. It may be mentioned that similar provision already exists for the release 
of radioactive compounds. 

POSTGRADUATE DEGREES 

12. The postgraduate training is visualised at two levels; 

1. M.D. and M.Sc. 

2. Ph.D. 

The former envisages advaaCEdacadrakstraioing in ,t. object, svhile the latter is primarily 

a research degree. 
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Th,«po..orac»,U«-on=.chi„Oj.™c,Phv.^ 

*c.rhD .. 

oTprlrR^^fiote^^^^ Recepr 

Demonstrators: nvmber depending on the sue of ih 
mended proportion is 1 demonstrator per 20 - 2 S students. 

Technicians, Ub, Assistant, and Ub. Attendantst a^ordtaR 
of the department. For an active deparimcm with f-irly bcavy r po 
gested staff is: 


(Vi) 

(vii) 


(viii) 


2 Technical Assistants 
6 Technicians 

4 Lab. Assistants 

3 Lab. Attendants 

1 Animal Care-taker 
I Animal House Attendant 


fix) Glass Blower— 1. For repair and fabrication of equipment, 
(x) One Technical Assistant (Electroolcs). 

(si) One Technical Assistant (Electrical and Refrigeration). 


APPENDIX U 

List «t Equipment for « Posti^adnste Department In Dlochemlstry 
(The list for biophysics has been $hen In the Conference volume) 


1. Essential equipment 

ll will vary with the research interests of the department. Most departments will, how«' 
require: 


(i) 

(ii) 


(iii) 

(Vi) 


(V) 

(vi) 

(vii) 


One spectrophotometer u. v. and visible range. ^ to 

Two, three (or more), depending on sire and curriculum of undergraduate class. P ° 
colorimeiers-Klett Summerson. Coleman. Hilger (which is now locally manufacl^ ^ 
or any other make— to lessen the load on spectrophotometer and to accommodate 
graduate leaching. 

^mdreges; about 3, mcluding one rcfiiEctatcd centrirugc. . 

Balances; one analytical type; one pan balance for weighing of larger samp'®’ 
bato“”“' "TigbinR >yP«- 

Distillation apparatus for preparing distilled water. 

A demneralnet for obtaining ion-ftec water for retearch work. 

A metabolic shaker— Dubanoff type. 
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' , It is necessary for a department to progress by stages. ^ It is also necessary that every depart- 
ment should strive to develop a few very specialised techniques which should be perfected by 
successive batches of staff and students. These depariroents instead of diffusing their activities 
thus become centres for the learning of such techniques. Gradually, more and more techniques 
should be added. The advantage of this will be that anybody who comes to learn 
these from these centres can be taught effectively. Unfortunately, these conditions can hardly 
be met with in most institutions now.. 

The teaching programme in pharmacology, though organised in most medical colleges, still 
leaves many things to be desired. It may eilber not be fully adequate or the traiawg in 
allied subjects like, physiology, bjochemistryaod-pharmaceutical chemistry may not be up to 
the mark because of paucity of facilities. Personally, I do not favour a very elaborate teaching 
programme amounting to spoon-feeding. Adequate facilities should, no doubt, be provided, 
but the initiative for thinking, self-study and acquiring knowledge should come from 'the 
students themselves. Some organised teaching is necessary, because wc do not always get the 
best postgraduate students in the basic departments. 

Another important prerequisite for good postgraduate education is the creation of an inspir- 
ing atmosphere for learning and healthy intellectual pursuit. An educational institution should 
become a temple of learning as is the case in Oxford, Cambridge. Harvard and in so many other 
universities. 'We have in most cases neither teachers, who can inspire our students, nor a 
harmoniously blended atmosphere. Interference from outside and inier-deparlmental conflicts 
make the atmosphere dismal and dull. 

All these make us think of the future—our goal and how to achieve that. There is one 
fundamental point that we should not fail to understand, i.e. the importance of a sound under- 
graduate training programme. If postgraduate education is the superstructure, undergraduate 
education is the foundation which, it lacking in strength, will make the superstructure liable 
to crumble. These two types of education have a reciprocal relationship. 

The deficiencies existing in the undergraduate training should be rapidly remedied after 
a student is enrolled for postgraduate studies. A separate examination to test their know- 
ledge of allied subjects like physiology, biochemistry, .biophysics, etc. is not very necessary, 
though every effort should be made to test the candidate in the above subjects. All this, as 
well as participation in seminars and discussions,' reviewing of articles and the preliminary 
practical work, should be done in the first year. During the second year, the candidate should 
learn specialised techniques and should complete his thesis work. During the third year, he 
should make an intensive study of all aspects of pharmacology, including bioassay and bio- 
statistics and should take active part in teaching, seminars and discussions. 

For enabling the student to do all this, the department has to be dynamic in its outlook and 
should have vigorous research activity to its credit. Regular supervision of a candidate's 
work and its quality should be ensured. Besides his own work, the candidate should be en- 
couraged to take interest in the works done on different lines by other members of the depart- 
ment. 

A postgraduate student working all along io one institution is likely to have a rather 
myopic vision. Inter-institutional contacts should, therefore, be established. There should be 
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the poMgraduate education in pharmacology is of recent growth. From , . ,[^5 

^ State, It has now taken a much more con«:rete and elaborate shape. It was . ' ^ 

post-war period that considerable thought was given to the system ol postgradua e 
particularly in theU.S.A.. and a detailed comprehensive teaching programme was cbal • 

which not only embraced the teaching of the speciality subject, but embraced also 
subjects. Thus, the training for Ph.D. degree in universities like Harvard is multita 


and prepares the candidate to become versatile. . 

Most medical colleges in India before 1940 did not consider postgraduate training m P 
macology within their scope. This outlook has undergone a drastic change, particularly m 
post-Independence period. This has been doe to better planning and intermixing of ideas tr 
foreign countries, so much so that most of the new colleges are planned from the 
impart postgraduate education which has both good and bad aspects. Good, because it t» 
positive step towards the production of a larger number. of postgraduates to man the ever 
increasing number of new medical colleges. Bad, because rapid expansion without giving 


sufBcient time for consolidation can lead to faulty working. . . u 

For proper development, a college should have, first, adequate routine and specialise 
laboratory facilities, with a fairly complete set of instruments ; and, secondly, adequate number 
of qualified and experienced staff who should teach and pay attention to special fields of researc 
work. They should be allowed to work undisturbed for a reasonable length of time in one 


institution. 

Let us, therefore, take stock of our assets and liabilities at present so as to plan for future 
improvement. Most institutions possess the above requisites but what they lack is a coherent 
programme for systematic research and planned development. The recruitment of staff and 
working conditions leave much to be desired. Instability of staff is detrimental to the interest of 
the institution. Pharmacological work of a high calibre is possible only if good team work with 
well-trained chemists exists. Every progressive pharmacology department should have a very 
well-developed chemistry section which should specialise in biochemistry, pharmaceutical 
chemistry and also do synthetic work. 


A postgraduate department must develop special fields of interest and should pursue investi- 
gations and research in these directions in a sustained manner. 

The staff should be adequately paid so that they can give their undivided attention to their 
assignments. Good work should be individually rewarded. There should be ample scope for 
local promotion of deserving individuals. This will prevent dislocation of work due to frequent 
transfers. Rapid increase in the number of medical colleges and the lack of foresight shown by 
the authorities have contributed greatly to the creation of a chaotic state. 



AIMS AND CONTENT OF THE POSTGRADUATE CURRICULUM 
IN PHARMACOLOGY 
Or. R. B. Arora 

I. NOMENCLATURE OF DEGREES AND PERIOD OF TRAINING 

J feel that the degree of M.D. should be (he first degree to be gives to a medical pharma- 
cologist three years after his passing the M.B.B.S. and the degree of Ph.D." two years 
after M.D. I shall deal In some detail with the M.D. degree— the period of training, methods 
of examination, etc. In this connection, I may say that the general trend followed by the 
All-India Institute of Medical Sciences is that an M.D. course in pharmacology should 
include concurrent clinical training. Since the emphasis at present is on clinical pharma- 
cology as an important discipline, it stands to reason that there should be compulsory atten- 
dance in clinical subjects. Thus, for example, it is not unwise to suggest that the postgraduates 
should spend 140 hours with the depaftmeDis 'of medicine, anaesthesiology, paediatrics, oph- 
thalmology, dermatology, venereology and experimental surgery. Of course, ^70 per cent of 
this time will be spent in the department of medicine. In a country like ours, where so many 
drugs arc tying unscreened for want of cliotcal pharmacology and where ten to twelve crores 
every year are being spent on foreign exchanj^e. it is absolutely essential that this discipline 
should be developed in al! the medical colleges. 

Regarding the non-medical graduates, I. feel that they may be given a degree of M.Sc. 
after three years of training in pharmacology. The degree of Ph.D. and D.Sc.' should be 
open to both medical and non-medical graduates. The period of training for a whole-time 
postgraduate should be two years, if he has done a year of house job or one year in the 
department of pharmacology after his M.B.B.S. Further, in the case of people engaged in re- 
search enquiries or in the department, (his period may be increased to three years. Thus, 
an M.B.B.S,, who is a whole-time postgraduate, gets a degree three years after his first medical 
qualification and a person who is employed as a demonstrator or a junior research officer gets 
it four years after his M.B.B.S. 

This period may appear a little too long to some but, in support of this contention, I have to 
say that I envisage the course for M.D. in pharmacology to consist essentially of: 

I. Training in pharmacology, pbarroaco-therapcutics and toxicology, including experi- 
mental pharmacology and chemical pharmacology. 

n. Research and teaching methodology in pharmacology. 

III. Chemical sciences as applied to pharmacolo^. 

IV. Attendance at an integrated course of lectures and demonstrations. 

Therefore, it becomes necessary for the postgraduates to spend this period. Moreover, I 
envisage four papers; Papere I apd II (pharmacology aqd toxicology including bio-assay. 
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more extension lectures delivered by experts from other institutions, and study trips from one 

institution to another should be organised. The candidates should be made to attend some 
conferences. Though a costly investment, this is likely to lead to greater dividends. Education 
itself is a good investment, and any means to acquire it should be wholeheartedly encourage . 

If this is not done, the quality of postgraduates will remain low and they will be prone to 
become static soon after they have obtained their degrees. ^ ^ ; 

From what has been stated earlier, the following important points deserve specia 
consideration: 

1. Proper selection of postgraduate students. 

2. Essentiality of basic training in allied subjects, considering the present standard of our 

students. 

3. The organisational set-up in each postgraduate department envisaging specialised 
units; appropriate organisation with regular research. For this, trained staff should 
not be frequently changed and they should be able to get departmental and institutional 
promotion. 

4. Organisation of an active training programme, involving full-time working of the 
staff. 

5. Organisation of research projects in a practical manner, bearing In mind existing 
technical facilities and avoiding lopsided development. 

6. Acquisition of the latest techniques, and correct orientation, enabling the candidates to 
do precision work on quantitative basis. 

7. Avoiding over-teaching which may kill all initiative and independent thinking. 

We are entering the field of research later than many other countries and we may have the 
natural tendency of following in the footsteps of others in the selection of the subject without 
having the technological and other prerequisites. It may not be a bad thing t® 
think of our own problems in this country, fields where others are not working, and to do 

work on these untreaded spheres, which may be of greater benefit to the country and to the 
world than copying others’ work slavishly. 

*’“**!. work carefully, thinking and planning every step. 

."***'^ *“ our workers for postgraduate training and research, it should 

not e 1 cu t to achieve our goal, if we move cautiously with correct objectives and deterrai- 

nation. 
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(1) Lack or taxation of the minimum, number of admissions per year in clinical subjects 
which attract most of the students for post^duation. 

(ii) Lack of special attraction in pre*c{inicai studies due to inadequate salary and inadequate 
compensation for the non^practising teachers. 

In actual practice there is very little to choose, because half the number ofposfs of the junior 
cadre in the non*clinical departments are lying vacant, and persons with M.D. or M.S, degrees 
are being quickly promoted to the posts of lecturers, readers, etc. 

If some rules arc to be framed for the selection of candidates, the following maybe consi- 
dered: 

(fl) Students who have passed all their examinations in the first attempt, securing an aggre- 
gate percentage of not less than 55 per cent in all the university examinations. 

(i) Students with an occasional failure (I or max. 2) may be considered only if they have 
not failed in the subject of the speciality (pharmacology) and secured 60 per cent marks 
in the subject. 

(c) Students who have shown aptitude for techniques, power of observation and clarity in 
expression during the first three months of the training. 

(<0 The candidate who has decided to take this subject of speciality for his future career. 

For the M.Sc. degree in pharmacology, I feci we should admit a student with a B.Sa (Phar- 
macology) or B.Sc. (Basic Medical Sciences) or B. Pharm. B.V.Sc. degree. The B.Sc.’s should 
undergo a one and a half years’ training In anatomy, physiology and biochemistry and then 
spend two years io the department of pharmacology along with undergraduates and post- 
graduates. The B. Pharm.’s should go in for a three-year training, devoting one year to ana- 
tomy and two years to pharmacology, whereas the B.V.Sc.’s should spend one year in bio- 
chemistry and two years in pharmacology. 

III. METHOD OF EXAMINATION 

I have already dealt in some detail with the M. D. examination. Regarding Ph D. 
and D Sc., I feci that both a non-raed’cal graduate having a degree of M.Sc. and a medical 
graduate with a degree of M.D„ should be allovtcd to appear for Ph.D. and D.Sc. examinations. 
The period required for Ph D. should be at least two years after M.D. and for D.Sc. two years 
after Ph.D. I may add that there seems to be a lack of realisation that a Ph.D. or D.Sc. thesis 
sftoufo’ 6c of an attogether differenc type firvm tAc M.D. fiWsrr. r.Vrr / ssy fnw my expenemar 
of examining Ph.D. theses of various unhersilics. The former should be a critical study in a 
restricted field of investigation and should contain a review of relevant literature. This is often 
not the case at present and a correct lead has to be given in this direction. 

Finally, I feel. 1 have to justify my suggesting that the M.D. degree should bs awarded 
to medical graduaies and the M.Sc. degree to non-medical graduates. J have a feeling that there 
IS an acute dearth of trained personnel in pharmacology in India and non-medical pharmacolo- 
gists can fill in this gap specially in the training of the chemical and biochemical aspects of phar- 
macology to both undergraduates and postgraduates and helping in the preparation of the 
theses of the postgraduates. However, I am not m favour of them being appointed as profes- 
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experimental phamaeology and histoty ot phamacotogy) op pharmacological aspecla; Paper III 
(bLc sciences as applied to pharmacology, ic. (0 biochemical pharmacology, mclading 
neuro-hormones, local hormones and enaymcs connected with drag action, (,,) chenna 
pharmacologv with special reference to strnctntc activity relationship, (lii| 
special reference to vitamins, hormones, minerals, aatonomic nervous system and carbohyd ate, 
protein, fat, and calcium metabolism); Paper IV (clinical sciences as applied to pharmacology 
to familiarise the Student with (0 matters similar to the ones that arc published in journa o 
clinical pharmacology and therapeutics, (fi) chemotherapy with special reference to the useot 
these drugs in clinical practice, (ml applied pharmacology, (I'v) drug trials, placebos, etc. an 
(v) knowledge gained by ward rounds and instructions by clinical professors). 

The practicals and viva voce to include : 


I. Practicals 

(j) Identification of an unknown drug on isolated tissue or an experiment in chemical 
pharmacology. 

(ii) Biological standardization of a drug. 

(ii'O Demonstration of action of drugs on anaesthetised animals or an experiment from the 
thesis submitted by the candidate. 

II. Research Colloquium 

Research colloquium will be an open session in which visitors will be permitted. A thirty- 
minute talk will be given by the candidate reviewing the subject connected with his thesis. 
This will be followed by a 15 to 20 minutes discussion in which the candidate would be expected 
to answer questions put by the examiners or by any members from the audience, 
in. Viva Voce Examination 

I think an integrated course of demonstrations and lectures should’also be given to the post- 
graduates. This should consist of a course io the history of medicine, breeding and maintenance 
of experimental animals, anaesthetics for laboratory, animals, common experimental surgical 
procedures, kymographic techniques in acute experiments, principles of medical electronics, 
perfusion techniques, method of drug administration, log dose response curve, use of colonmeter» 
spectrophotometer, pH meter, and Same photometer, electrophoresis and paper and column 
chromatography, knowledge about isotopes, frozen and paraffin sections, and staining technique, 
histochemical technique, study of cell, tissue culture, experimental production of pathological 
state and genetics. It may be of interesl to know that we are following this course of AIMS. 

I have dealt with the above portion of the course for M.D. which is outside the scope of my 
discussion, but such a discussion becomes necessary if we want to justify the period of trainiu? 
as mentioned above. • ^ 


II. SELECTION OF STUDENTS 

Regarding the criletia for seleclion of students. I may say that we are dealing here with a 
diflicult problem became of the non-availability of a saSioieSl'nnmber of students for basic sub- 
jects. This is partly due to: / 
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control laboratories, ayursedic colleges and drug testing laboratories need competent pharma- 
cologists.” 

Being associated with the tvso national drug research laboratories (Central Drug Research 
Institute and I.E.M. & B.) in the capacity of member of their governing bodies, with Pharmaccu* 
ticals and Drugs Committee, C.S.I.R., and with Pharmacology Committee of I.C.M.R., I feel, I 
have some idea of the vital problems concerning drug research in the country, the role of 
various national laboratories and also of the research finances and foreign exchange difSculiics. 

I have a feeling that the methodology of the development of a product (a new drug), which 
is ani mportant pan of postgraduate pharmacology training, is only possible in a teaching- 
cum>research medical institute having facililtes for clinical pharmacology. I, therefore, suggest 
that this working group may propose the establishment of an Institute of Drug Research 
with special reference to Pharmacology and Toxicology for meeting the needs of the country for 
trained pharmacologists. 
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sors or additional professors in the medical colleges. ' In a country like India, we need the deve* 
lopment of clinical pharmacology more than any other branch of pharmacology, specially when 
there are no chairs in therapeutics. I further feel that the leaehers of pharmacology, if they 
really want to do justice to the subject of pharmacotherapeutics, should be given beds in the 
hospital and the system which was bdng followed earlier all over the country should be 
resumed. The fact that the heads of the departments of pharmacology are as good, if not belter, 
clinicians than the regular professors of medicine, supports this viewpoint. If we fill all the 
posts with non-medical pharmacologists, the very purpose of integrating pharmacology with 
basic sciences on one hand, and with cUnicarsciences on the other, will be defeated. I feel that 
the non-medical pharmacologists should be given such designations as junior research officers, 
senior research officers, research associates and even readers and professors of chemical phar- 
macology. If the above training programme, criteria for the selection of students and methods 
of examination, which I have proposed, are agreed upon, then we must be very clear in our 
minds about the designations. If we relax the rules today, on the plea that there are some bright 
individuals, it will mean the ruin of the subject and its future. 

In conclusion, I may add that there is a real and pressing need for a large number of 
trained pharmacologists incur country. The pharmacologists are indeed not only wanted for 

the medical colleges, but also for the pharmaceutical, veterinary and ayurvedic colleges as also 
for pharmaceutical manufacturing houses and drug research institutes which are developed or 
are to be developed in the country. In addition, they are also needed in the various drug-testing 
laboratories envisaged in the Fourth Plan. Therefore, the non-medical pharmacologists need 
not get upset and press their claims for readerships and professorships in medical colleges, 
because they will find better scope where they are better suited. 

I may say that it is high time that we developed an institute for drug research with special 
reference to pharmacology and toxicology to meet the needs of the country. One should be 
convinced of the above contention if one reads the third reviewing committee’s report of the 
C.S.I.R., 1964, which says on page 39: 


ndia has a rich tradition in the use of vegetable drugs and herbs for amelioration of human 
disease through the Sidha. Ayurvedic and Unani systems of medicine. Chemical and Pharma- 
CO ogica j'^ajeh on Indian medical plants is being carried out at a number of Indian Univer- 
laboratories. However, major investigations have been carried out in 

.nm nftK concerns have introduced active principles from 

some of the Indian drugs into the pharmaeeotieal field. 

■•Inthiseonneetion, it may be menlioried that India is one of the few countries where a 
mjor pert of drugs used therapeutieelly ate imported in spire of the fact thatthedrugindes- 
trms manufacturing firms, universities (ehemis.ry departnrents). national institutes like 
Central Drag Research Institute with their pilot plan,, are making a large number of synthetic 
Id inuonorvaiUbiliti of competent pharmacologists who 

would conduct the sereemng of new drugs. Thejurdor posts in prnetieally all the 80 medical 
eol ages and practically every senior post in 16 pharmacy iostitures, and 15 veterinary colleges 
m the country are lying vacant. In addition, drug concerns, drug research institntes. drug 



in .ha. asp«. only, f 
gSnaS mta=d° in o.\J 

rhf ati"rind"by'^di 4 ^ dapa..„cn. in n.n.= .han ona.pec.hc aepeC. 

is needed. . . j by ,he department, cerhiin basic and broad- 

1, respective of the should be given to .be postgraduates. Most 

based training in the subject in all its P nndcrgraduat^, 

of the postgraduates «U1 become teachers, , should 

a sound knowledge of the gained from standard tes.-books and mouc 

comprise comprehensive “'^“..YmO-ok" in pharmacology, monograms on d™g 

grams on recent advances in the subject. 3„ a,na„e„t coverage on mirrent 

research, medical chemistry, and pharmaco g jading should also mclude 

rpTcf They also provide very “"“briTthree to hve years. To , his shun d be 

in.portan.iournalsinrhesub,«tpuW,hd „ give a proper 

adLd a background of h.slor.cal ‘‘"''“P'”'” ’ , connected with other related subjens that 

subject. The subject of pharmacology I of a 8 ”“^ “ 

sorne reading in them is also essential. Tb s Agoodmodernteat-bookofmed.- 

physiology and of physiolopcal reviews o pharmacology. 1 '*' ““^s 

Le should form a companion to the lie pb, „y becomes 

today are aynthe.ic compounds hen^^^^ ,be results obtained from a 

essentiale For planning nny — -Hical statistics is a must. 

research project, a working knowledge tnowledge of common experimental techniques, 

a„d"r=tft.‘r:;:-us":s^jn^^^^^^^^ 

:p"ec.ropho.onm^PH rue.e^r, ^dj^c pbo,o-^__. 

hluTand help him .0 analyse ,he P“^;“J”.pben eomes the planning of .he eaperimenh 
:;“;:a;ised method^^^^^^ 

with his colleague end of she project, when rhe P ^ wig 

‘’''‘Xklydeparrmcmaljcminars^andj^^^^^^ 

’’nfvSTfmc'rc. thar tbc ^^^^ CP, be subject, some Uam- 

and human pbarmacology IS heing 



BASIC AND SPECinC REQUIREMENTS OF POSTGRADUATE 
TRAINING IN PHARMACOLOGY 

Dr. U. K. SHBTH, M.D., B.SC., F.C.P,S. 


Y^HILE discussing the basic and specific requirements of training postgraduates in pharma- 
cology it is necessary to define at the outset what we exactly mean by postgraduate 
training in pharmacology. The definition is necessary because the postgraduate studies in 
pharmacology in our country at most places mean training of a medical graduate in phar- 
macology. This has been termed by some as training of a medical pharmacologist. The 
essential basic training of these students is in general medicine, and during the postgraduate 
training in pharmacology, he gets trained in classical pharmacology. The usual career of these 
students is that of teacher in medical colleges. They teach both undergraduate and post- 
graduate students and sometimes they do some research work, usually in the field of classical 
pharmacology and in some places in clinical trials of drugs. These two aspects have assumed 
some importance In the last decade only. 

In the last few years there has been increased activity in the field of drug research in 
medical colleges and specially in research institutes. Rapid advancement in pharmaceutical 
industries in the country has led to Increased need for trained pharmacologists. These 
developments have created the problem of training pharmacologists specifically for research 
and drug industries. This problem Is, however, complicated and is being dealt with In 
another nsner * 


f" 'i'l-et M.Sc. or M.D. in pharmacolosy aHer 
<»» In Ihtee years. The qualifying eja- 
mnanon mclude, theory papers, praelieals and viva voce. The M.D. course includes one paper 
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where, except for the head of the “"'f “S postgraduates will be primarily interested 

of non-medical pharmacologists. These ^ clinical medicine. Thus, it will be 
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ing programme for non-mcdical gradu^es peduates. This difficulty is not soiunsur- 

cult to give a medical orientation o the ^‘jjpstmcnt in teaching sehedules in medical 

mountable as it has been made j should like to suggest that we should institute 

colleges can help us to overcome this dime ^^slilied with Inter-seience bio- 

a special course of B.Se. for this pntp ■ extend over a period of two years 

logy group can be admitted to this cours . curriculum should consist of 
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ingin clin.caldrug trial carried on inclose collaboration wilt the clinical colleagues is also 
essential. This will also help in teaching the subjects to the undergraduate students m a more 
applied manner. j- *• „ ;« 

Efficient teaching of undergraduate students and achievement in this particular direction t 
unfortunately far less exciting than carrying out a research project and publishing a paper. 
The craze for “publish or perish” has unfortunately deviated many teachers from paying ade- 
quate attention to teaching. Most of the postgraduates will eventually become teachers m 
medical colleges, and hence training them jn teaching methods is extremely important. A depart- 
ment which imparts sound training to undergraduates in the subject is, to my mind, doing equally 
well as any other department carrying out only research work. As a matter of fact, there shoul 
be close co-operation between teaching and research programmes and the postgraduate students 
must be taught to view both these aspects in a correct perspective. All the postgraduates, 
irrespective of whether they are employed as research assistants or junior lecturers, should 
be made to participate in undergraduate teaching in an active manner. 

To my mind, such a comprehensive programme of training postgraduate students in basic 
and applied aspects as also in specific and teaching aspects of the subject will turn out post- 
graduate students who will be good teachers, efficient research workers, and good guides to 
future postgraduates. 

TRAINING AND PLACE OF NON-MEDICAL GRADUATES JN POSTGRADUATE 
EDUCATION IN PHARMACOLOGY ' 

Postgraduate education In pharmacology in our country has been available to medical graduates 
only except at one or two universities. Recent expansion of drug research programmes in 
various research institutes and medical colleges has created an urgent need for the training of 
research pharmacologists. Establishment of a large number of pharmaceutical factories, with 
associated research and quality control sections, has further increased the demand for industrial 
pharmacologists. The number of medical colleges in the country has increased from 15 
in 1947 to more than 80 by now, and the number of admissions in medical colleges has also 
doubled in the last two years. This has created a dearth of teachers in basic medical sciences, 
including pharmacology. Those of us who are on selection committees of various institutions 
are painfully aware of the lack of response to advertisements for filling up these posts. A 
number of teaching and research posts await candidates. The prospects for medical graduates 
in basic subjects like pharmacology are not as lucrative as in clinical practice and, therefore, the 
subject fails to attract enough medical graduates. 

This utter lack of trained worken in the field of pharmacology and also the different require- 
mcntsoflrammgor a a»d iaduslrial pbamacologiat as compared to those of mtiiial 

phatmaeologtsts, male us seriously thial of iustitoting a traiumg programme for non-medical 
graduates in pharmacology. Some of m, colleagues have often objected to the Idea of a non- 
medical phatmaeologtst teaching pharmacology to nndctgradnatc students in medical colleges. 
The object, on seems valid to a certain eatent. hut is not a serious oue. Moreover, the need for 
instituting such a tram.og course is not primarily tor increasing teachers for medical colleges, 
hut to 6U up the gap ,u drug research iustitutious and industry. Even in medical colleges. 



EXAMINATION AND ASSESSMENT OF POSTGRADUATES IN 
PHARMACOLOGY 
Dr. Y. K. Sinha 


HE mam purpose of postgraduate education in pharmacology is to produce good teachers 
and efficient research workers in the speciality. There is a great scarcity of both in this 
field. A suitable environment has to be created to attract promising young men to this sub- 
ject which is rapidly growing. 

Up to now there is no set curriculum for M.D. or M.Sc. examinations in pharmacology, 
and it appears that a candidate taking either of these examinations can expect anything- 
This results in wide variation in the standards of examination from one centre to another. In 
order to standardise the examinations, it is necessary to formulate a broad outline of syllabus. 
The medical students could appear In the M.D. examination, whereas others, i.e. science grad- 
uates, could do M.Sc. in pharmacology. If the curricula for theoretical and practical studies 
are drawn, it will be easy for the examiners to judge as to how much to expect from the 
candidates. 


SYLLABUS FOR STUDY 

1. Theory 

(1) General pharmacology dealing with absorption, fate and excretion of drugs; factors 
modifying the action of drugs and the mechanism of the action of drugs; biological standardisa- 
tion of drugs; clinical pharmacology including trial of new drugs; pharmacology for organ 
systems, including A.N.S., C.V.S., CN.S., gaslrointesiinal, respiratory, renal, haemopoctic, 
endocrine, psychopharmacology, chemotherapy of various infections; antibiotics, sulphonamides, 
chemotherapy of malignant disease, vitamins, enzymes, local hormones, toxicology of 
common poisons; pharmacological basis of therapeutics and applied pharmacology; recent 
advances m pharmacology and therapeutics. 

(2) Physiolop of important organ systems, particularly of C.N.S. and C.V.S. 

(3) Biochemislty inctadrag phyjkal chOTistcy and chtmical pharmacology; importance 

" r r sieniBcnncc; .trnclarc activity relationship and 

the metabolic pathways of drags and their meohaiilsm of action. 

(4) Medical statistics inclodiog eapetimental design, collection and tabnlalion of data, 
measure of variation and tests of significance 

(5) Familiarity with original research reviews and papers in jonrnal, of the last five years. 
II. Practical 

Esperimeotalworkto elucidate .he pharmaeologica, actions and biological standardisation 
Of drugs on various preparations (isolated and vivol- chemirai i- ♦ r 
poisons, etc. ’’ *®sts of unportant drugs, tX. 
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examination 

• • it shouM bc dwdcd into three parts : 

So far as the examination is concerned, ii snoum uc 

Part I — Examination of thesis. 

Part II — Written papers. 

Part III — Oral and Practical. 

Parti— Thesis end of the second year of study, if the period 

The cendidetc be a review vro.l and should eoosply with the follow- 

of study is three jears. iv 

tng conditions. .ubicct and afford proof of originality, 

e[Z byt dhcovTry'of new hidings or facts or hy the erercise of independent 

(b) u’musrbrsatisraetcry as regards literary prcsen.a.iob and ntns. be suitable for 

(c) U muTt'give an account of his researcb. 

Examlnatioa of thesis axaminers. They should be per- 

Tbe thesis should be examined by ,he subject of thesis, 

sons who have actually worked or are w jj accepted should not be the guiding 

Moreover, the mere recommendation „ao,i„ers should be requested to give a 

factor in the assessment of the thesis. . ^ ,bjb judgment onthe whole. 

chapletwise critical review of the thesis „amiuers should the candidate be 

thesh is found to be of satisfactory “f I„ ease there is a difference of 

permitted to take up the be referred to a third or foutth external examiner 

opinion on the standard of the J candidate may be allowed to mke up 

as the ease may be. If it is „'^'breUiners the thesis is found of a very high orde 

the examination. » i”*' candidate may be exempted from part If of he 
and there is an original i„p„ve the standard of research work and thesis, 

examination. These measures are no 

Part ll-Written papers examination so that the entire syllabus 

There shouid he at least four papers for .be- 

0 aeulogy iouWi"E 

I ; General P''“™” , ' ®?i.ebemistry and physiology. 

and allied sciences like b , pharmacology and toxicology. 

Paper .1: Sys.-i-= - 

Paper III : Applied an nharmacology. 

Recent advances m p 


is covered. 

Paper 

I; 

Paper 

11 

Paper 

III 

Paper 

IV 
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The papers should be set by the external examiners only and should consist of three 
questions in each paper of 3 hours* duration. 

Part III— (a» Practical pharmacology 

This should consist of 2 or 3 cxperiracnls (both vitro and vivo). The primary aim of this 
portion of examination should be to assess whether the candidate can elucidate the mechanism 
of the action of drugs or can perform biological assay or do some chemical tests to identify them. 
The plan and design of bis experiment and his basic approach toil should be observed. It 
should also be tried to know whether he can interpret the results correctly and explain them. 
There should be one long experiment and two short ones including the chemical test. 

(b) Vira. It should be comprehensive and should cover all aspects of the syllabus 
including medical statistics. 

Assessment < . ■ 

The assessment of Parts II and III of the examination should be conducted by a Board of 
three or more examiners out of whom at least two should be external examiners. There js a con- 
troversy about the method of assessment. Some believe that markings in figures should be given 
for the written, practical and viva voce examinations There is a larger section which holds that 
the candidates should be graded either by symbolic marking or by giving remarks like good, 
fair, poor, etc. I personally feel that grading by symbols should be continued but they should 
be standardised so that grading by the same symbol at one centre is not different from 
that at another. 

The results of the candidate should be on the basis of his overall performance in Parts II 
and III of the examination, and any shortcoming by the candidate in basic fundamentals should 
not be ignored. If the overall performance of the candidate in all parts of the examination 
including the thesis is considered of a very high order by all the examiners, he should be 
declared to have passed with distinction. 

In conclusion it is obvious that if all of us pool our resources and make sincere efforts, there 
is no reason why the standards of postgraduate examinations in pharmacology cannot be 
improved. 



RESEARCH TRAINING IN PHARMACOLOGY AND THESIS AS 
REQUIREMENT FOR THE POSTGRADUATE DEGREE 

Dr. M.Y, Ansarj, ph.d, (eoin.). m.r.c.s. (eng.) 


POSTGRADUATE education in pharmacology has been recently introduced in our country. 

The courses were first started in the older colleges in cities like Lucknow, Bombay, 
and Madras. With the rapid increase in the number of medical colleges during the last 
decade, the need for teachers also increased. The demand for teachers was so great and the 
shortage so acute that the quality of teachers to be appointed could not be insisted upon. Some 
of our universities even went to the extent of making postgraduate courses less heavy by 
removing from the syllabus the requirement of writing the thesis. The position with regard 
to the availability of teachers in the non-cUnical subjects is somewhat better now, since the post- 
graduate courses in these subjects are now being run in several medical colleges. 

Only postgraduate degrees are recognised by the Indian Medical Council for teacblog 
posts. The postgraduate degrees which are awarded in the subject of pharmacology are M.D., 
M.Sc., Ph.D., and D.Sc. The first two are awarded after examining the candidates in theory 
and practical. To some universities they are required to submit either a thesis or a dissertation. 
But the other tn’o are awarded on the basis of research only. 

For teaching and (raining postgraduate students, it is essential that the teacher possess a 
postgraduate degree and research experience. A teacher for undergraduates also requires a 
postgraduate degree and research experience for maintaining good standards. 

Training in research will give an individual a chance to think independently and to make a 
critical evaluation of the work done by others. U will also train him iri various research 
methods, such as drawing up a scheme, designing experiments, learning the techniques, collecting 
the data and presenting the results in a proper form. Above all, it will give him the satisfaction 
of having contributed to the subject he teaches. This would further broaden his outlook and 
create in him a scientific attitude towards the subject. It can thus be seen that the training in 
research and submission of a thesis or dissertation are essential and should form part of the 
postgraduate courses. 

How much time should a candidate devote to research and how much to acquiring an 
allround knowledge of the subject for the M.Sc, or M.D. degree? 

Normally, the writing of a thesis should not take more than one and a half years 
of (he two or three years* degree course. During ibis period the candidate may 
participate in seminars, symposia and discussions and may also attend (he lectures 
arranged by the department If, on the other hand, the M.Sc. or M.D. degree course is of 
three years’ duration, then in the first two years the student could be engaged in learning the 
experimental methods and attending lectures, etc., and in the remaining one year he could pay 
sole attention to his research problem and to the preparation of dissertation. The adinntage.’of 
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doing the research work in the last year of his course Is that the student by that time acquires 

both theoretical knowledge and training in laboratory work necessary for doing research. 

I do not know if some of the universities allow the candidates to register for Ph.D. and D Sc 
degrees directly. In any case, I should like to suggest that these should ordinarily be awarded 
to those who are already in possession of the M.D. or M.Sc, degree. It may then be conclude 
that the syllabus for the postgraduate degrees. If it is to be geared to the purpose of teaching, 
must include the writing of a thesis in addition to exanunations in theory and practical. 

RESEARCH TRAINING IN PHARMACOLOGY 


(t) Background 

Ordinarily, those candidates are admitted to the medical course who possess either higher 
secondary or P.U.C. certificates. After admission, they undergo a further course in chemistry, 
physics and biology for one more year. These courses arc not adequate for undertaking research 
work in the future. Something should be done to get over this difficulty. It is suggested 
t^t, to provide better qualified and suitable persons for research and teaching, a few seats should 
be set apart for those students who have done B.Sc. and M.Sc. Another way is to select suit- 
able students and give them an extra year of advance course in pharmacology during their 
undergraduate studies. This will qualify them to the B.Sc. standard in the subject. 


(2) Aptitude ' 

This is very important and the teachers in charge should always be on the lookout for such 
students during their undergraduate teaching. They may be encouraged and, if possible, intro- 
duced to research work by associating them with research projects carried out by the members of 
the staff of the department, 

Two types of candidates can be recruited for such training, namely, medical graduates and 
scienw graduates. The latter, though better as regards their general science education, arc 
deficient in their knowledge of human physiology, biochemistry and pharmacology. The defi- 
ciencies will have to be made good by allowing them to undergo courses and examinations in 
these subjects, which should extend over a period of two years. It should be followed by a 
stxidics in pharmacology and learning research methods. 
IS s ou quail y them as M.Sc. s in pharmacology. Such a course has been started in Madras 
University and some other universities also intend to do so. It may be stated here that such 
courses are necessary, especially from the point of view of research, as medical graduates in suffi- 
cient number are not taking up postgraduate courses in pharmacology. As to the usefulness 
-f qualifications as teachers of pharmacology in medical 

^ZZcT hiv maTh!r” ^ bias in the subject. 

However, they may be an asset to the department as research workers 

use these instruments. Also, he cannot carrv out tha .... l ^ • . 

uHov carry out the research by himself and. therefore, requires 


the assistance and co-operation of other 


experts. Research has now become a team-work 
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We need a number of well-equipped laboratories and a team of workers. It is in such 
laboratories that our young graduates should get their training in research. 

But do we have such laboratories? Only a very few of our laboratories could come up to this 
standard. Most of the pharmacology laboratories are not well equipped and some of them which 
are, having been equipped adequately through international agencies, cannot be utilised 
to the fullest extent as suitable personnel are not available. The imported equipment in our 
laboratories very often lie idle for months together for want of spare parts as well as for minor 
repairs which cannot be carried out because institutions lack proper workshops. In the interest 
of research, it is necessary that we should start manufacturing scientiiic instruments ourselves. 

Under the existing conditions, therefore, we have to adjust the research training of our 
students. The best that could be done is to train them in the principles and methodology of 
research. They should be given such problems for investigation as could be carried out in the 
department with limited facilities. Besides this, they should also be trained in various other 
standard experimental methods used in pharmacological investigations. They should also be 
taught in the statistical analysis of the data and in the interpretation and presentation thereof in 
proper form for publication. 

To conclude, it can be said that, with the limited facilities that are available nt present, a good 
guide and an able teacher can at least infuse in the students a spirit of true research during the 
period of their training. 

SUMMARY 

The writing of a thesis should form part of the postgraduate degrees, as experience In 
research is necessary for a good teacher of undergraduate students as also for a guide of the 
postgraduate students. This may also enable bim to carry out research independently. 

Training in research should mainly consist of training in the research methods at the M.Sc. 
or M.D. levels. 

Non-mcdical persons should also be trained as pharmacologists viilhthe main purpose of 
carrying out research. They are better suited for the purpose on account of their better equip- 
ment in basic sciences. Medical graduates having B Sc. and M.Sc. degrees should be encour- 
aged to take up researeh in pharmacology. 

To attract medical graduates to pharmacology as teachers and research workers, encourage- 
ment and better emoluments are essential. 



DURATION OF POSTGRADUATC TRAINING PROGRAMME 
AND METHODS OF TEACHING 

RAMITA AIMANj 


INTRODUCTION J 

T^EDICAL education the world over has been jn a stale of flux in recent times in 

to keep up with the rapid advances in medical science in the present century n " ■ 

this trend has been further intensified by factors such as political independence w i 
changed the pattern of medical care in the country, the health standards of the na 
and the need for their improvement, and, lastly, the population explosion and employm 
problems Efforts to meet all these have resulted m the rapid increase of medical colleges iro 

19 to 81 m the last 18 years j 

Such rapid and revolutionary expansion of medical education in a country where the gene 
academic standard itself is very low has inevitably resulted in a vicious cyclc—scarcity ® 
teaching personnel, especially in the non clinical sciences, and the quality of teaching personae 
becoming poor with the lowering of the standards of undergraduate training 

The direct outcome of this rather unsatisfactory state of undergraduate teaching has been 
to shift the burden to postgraduate medical education of irnming good teachers an 
specialists Postgraduate training, therefore, is an integral pan of medical education 

NEED FOR SPECIALISTS IN PHARMACOLOGY 

In pharmacology the employment potentialities for specialists are, and will, be increasingly 

high because of the demand for teachers and workers m research inslituies, drug control and 
standardisation laboratories and m clinical pharmacology and the drug industry the last— a 
very rapidly developing area in India— will be when self sufficiency is attained, one of the 
largest drug industries m the world 


PREREQUISITES FOR TRAINING 

That medical science is enriched and made more productive by being broad based, em‘ 
bracing into its fraternity the fundamental sciences of biology, chemistry, physics, etc . cannot 
nowbedenied This is especially trueofthe alliance of pharmacology to chemistry, biology, 
and biochemistry, so that, even apart from the shortage of teaching personnel from among 
medical graduates referred to above, rt is desirable to have graduates m chemistry or biology 
as specialists m pharmacology Hence, cours-s will have to be provided for two types of post 
graduate students the non medical, full time trainees and the medical -in service ’ trainees 

most of whom will consist of the junior members of the departmental staff 
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POSTGRADUATE CX>URSES AND DURATION 

The courses proposed are M.Sc. for both categories — medical and non-medical; M.D. for 
medical; and Pb.D. for both. The duration will be '31 years and 2J years for the M.Sc., 
non-medical and medical respectively ; SJ years for the M.D.; and 3 years for the Ph.D. after 
a postgraduate degree in the same discipline. 

MEDICAL ORIENTATION COURSE 

The extra year for the non-medical M.Sc, is to be utilised for a medical oijcnlation course 
in anatomy, physiology, biochemistry, and microbiology. This course may.be common for 
all non-medical postgraduates — in physiology, anatomy, etc. 

BASIC SCIENCE COURSE 

For both M.Sc. and M.D. students a preliminary .intensive course of six months in basic 
sciences, common to the other disciplines, is desirable. This is espedally required in the 
present state of undergraduate training where a lowering of standards has been accepted.- Such 
a basic science course, therefore, will facilitate a better comprehension of the methodology of 
advanced scientific training. The non-medical students would take this course after completing 
Ibe preliminary medical orienialion. This course should include organic chemistry, bio- 
chemistry, advanced physiology and medical physics, including medical electronics, statistical 
methods and instrumentation. 

As stated above, the ideal time for studying the course would be prior to the study'of the 
main subject, but in view of the '‘in service’* trainees who cannot be released for an intensive 
full-time course, it may be necessary, as a compromise procedure, to fit in this course during 
the period of the main study and complete it tvitbin nine to ten months’ time. 

The above studies form the foundation for the special training in pharmacology and are 
designed to provide the necessary scientific background and skills. 

SPECIAL COURSE AIMS 

Before programming the course and (he methods of teaching, it would be worth while to define 
the aims of this course. As I see il, they ai« 

1. To teach the learning techniques (so sadly deficient in undergraduate education) 

(o) of gaining knowledge from books, journals, etc.; 

(6) of reference work— library stady, etc.; 

(c) of collecdng personal records— notes, reprints, books, etc.— to form their own 
library; 

(d) of cataloguing the information thus gained for easy future reference; 

(e) of evaluating information critically; 

(/) of developing the scientific and creative approach'to study— not just to reproduce 
material. Of merely understand it. but to be able to apply inductive and dedcctiin 
methods of reasoning; to analyse and arrive at worthwhile conclusions; to isolate 
the unknown from the known and fioafly loeoafribute new knowledge. 
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postgraduate medical education 

2. To be proficient in the practical techniques of pharmacology^ h„.ding care and 

3 . To give some knowledge of such subjects as animal care and breeding car 
maintenance of equipment, appearance of crude drug, etc. " 

matters is essential for one who will go out for posts of responsibility in this fe ^ . 

A To make th: candidate able to communicate precisely in t\Titten and spo 
5. To make him a lifelong student. 


DETAILS OF COURSE 

Each student shonld be assigned to a teaeher. nsually the head of 
should form an integtai patt of the department, participating in as many of 
possible— undergraduate teaching, tutorial and practical classes, maintenance o p 
equipment, animal cate and so on. 


LIBRARY STUDY 

Library assignments should be given and Inforraal discussion should be held with the teach r 

on the subject-matter in the first few weeks, till the student has found his feet. Later, gui 
may bo necessary only on the type of library lUcratore to be covered. The student s ou 
encouraged to do much of the library work outside the working hours of the department. 


THE DISSERTATION 

The dissertation (called “thesis" by some universities), which should form part of the M-D* 

course, should be of an investigational type in fulfilment of the aim to develop the scientific an 
creative approach to work. The term "thesis” may be reserved for a more elaborate a 
prolonged study, and hence a larger volume of fundamental work should be required for 
Ph.t). course while the dissertation would be a less elaborate investigation with a full review 
of the literature on the subject. U should be aCTcptable for publication in a journal o 
repute in two or three instalments. Similar publications may be accepted in lieu of the 
dissertation. 

If one accepts the concept that research is an integral part of teaching, then the thesis 
is a very important part of the curriculum, as it provides the only opportunity for knowiflg 
research methodology. Nowhere does the quality of the teacher play a more vital role than 
in this facet of training. He should first give careful thought to the problem himself, before 
he proposes it to the student. After the stadcnl has completed the preliminary reference study 
on it, he should discuss it with him and together they should work out the problem to be 
studied as well as the experimental design for the work. The work itself should be personally 
supervised by the teacher in the early stages at least, as also the maintenance of records which 
should be scrutinised, signed and preserved for submission to the examiners at the time of the 
practical examination. 

As the department will probably be engaged in research on a particular field chosen by 
the head of the department, the subject for the dissertation could form part of that programme. 
Needless to say, the aptitudes of the individual student, which may incline to a totally 
different field,- should be taken into conadcratioo. 
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EXPERIMEOTAL PH/UtMACOLOGV 

A set course in experimental pharmacology should be designed to cover.alL common pro- 
TCdurcs used for drug study and techniques of Ko-assay, commencing first on experiments 
with isolated tissues and later on the whole animal. If the department has a well-planned 
undergraduate course in experimental phannacolo^, the postgraduates’ participation in it as 
demonstrators will give them valuable experience and knowledge in techniques, especially if 
these sessions are discussed at a weekly stafif conference for possible flaws, improvements, and 
further staff trial of these. Highly specialised techniques should not form part of the experi- 
mental course (e.g. heart-lung studies, psychopbarmacology technique, use of the spectro- 
photometer in the U.V.L. range, etc.). This course should be carried out with the help of the 
departmental staff and under (he overall supervision of the teacher who should insist on 
standardised procedures. 

SEMINARS AND DISCUSSIONS 

The teaching staff and students should work out together a regular schedule, in each term, 
of seminars, symposia (inter-departmental if possible) and discussions. The programme 
should be planned in order to covet fundamental and special subjects. All members 
in turn would take special responsibility for one of these, in which the rest should participate. 
LECTURES 

A few lectures, ideally inter-collegiate, in cities with more than one medical and teaebingeentre, 
are also of value, if delivered by an authority in a particular field, not only for content but also 
as examples of presentation of material. 

PH.O. COURSE 

The methods of teaching outlined above apply to the M.Sc. and M.D. courses. The Ph.D., 
which is a research degree, would be carried out in the usual way under a postgraduate guide, 
generally the head of the department, supervising and directing the research project. The 
thesis submitted on this work at the end of three years ought to be evaluated by censors of 
international repute. 

UNDERNOURISHMENT OF TRAINING PROGRAMMES 

It is probably correct to ass«t that, while ondestraduate teaching in this country tends towards 
spoonfeeding (often justified and necessary because of the weak background of training of the 
students in schools), postgraduate training, on the other hand, tends towards undernourishment. 
While it is absolutely important that the students should do independent study and work, this 
docs not exonerate the department or its head of the need to organise a well-designed and 
executed (with the same meticulous regularity and care as the undergraduate schedules) post- 
graduate training programme to fulfil the aims of postgraduate education. This is not in the 

least accomplished by merely organising weekly journal clubs and giving a few suggestions and 

instructions for the disserfation. necessitating sometimes a change of subject in the middle of 
the course for this work. 
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Finally, I should like to stress the “execution” of the programme, as it is not really 
the paper content of the curriculum that counts but rather the atmosphere of earnest and honest 
endeavour to create a co-operative effort in the search for scientific knowledge and truths. 
The personality, pursuits and principles, rather than the precepts, of the teacher will shape 
the pharmacology of India today and tomorrow. 



tEACHiNG OF MARMACoLOGV AND THEBAPEOTICS AS A 
CO-ORDINATED PROGRAMME TO POSTGRADUATES 
Dr. N. K. Chowdhury 


"^HE theory and practice of medicine have tbeir place within the wider boundaries of 

biology, and pharmacology and therapeutics are to be found at the growing edge of clinical 
science. The central problem of medicine may be phrased in the simple question; How 
best to treat the patient? But after we grant that patients’ welfare is the centre of all medical 
teaching and practice, at postgraduate or at undergraduate level, we must then ask why 
we treat them the way we do. fn general, physicians can offer one or both of the two 
answers; 

1. Experience shows that the treatment works. 

2. Reason confirms that it ought to work. 

These two categories, experience and reason, empiricism and rationalism, represent the two 
polar aspects of medicine, the practice and the theory, the therapeutics and the pharmacology, 
1 may be permitted to say that empiricism indicates how to do something, while rationalism tells 
us why we do it. 

On account of the extremely fertile mating of the synthetic chemist with the pharmaceutical 
manufacturers, drugs appear on the market almost too quickly and it is diflicuU to learn the 
names and distinguish between the same drugs with different proprietary names. It is also 
a difficult job to learn enough about them and evaluate their relative therapeutic merits. Yet 
the choice of a drug will determine whether the patient will receive the most judicious combina- 
tion of therapy. 

Teaching of pharmacology and therapeutics should be co-ordinated at the postgraduate level in 
such a manner as to make it practicable, and not cumbersome and unusually dry. However, in 
attempting to do so, the objective of teaching at the postgraduate level should not be sacrificed. 

My personal feeling is that for such a co-ordinated programme of postgraduate teaching we 
require hospitals and medical schools, constructed in close proximity with the avowed purpose 
of creating a clinical facility dedicated to the integration of patients' care, medical teaching and 
research. This objective could best be implemented by having in medical schools and universities 
an academic staff on which chiefs of the ho^ital service hold professorial appointments. 
Hospitals should be of a size adequate to provide an adaptable and flexible ground for the 
application of new concepts in pharmacological teaching and patient-care. 

There should be expansion both in research and teaebiog activities. The point centra! to 
this concept is that it should be possible to make the discoveries of basic pharmacological science 
applicable to, and transplantable into, thceffertive teaching of postgraduates and the treatment 
of patients in the shortest possible time. A co-ordinated approach of this type is designed to 
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increase the probabilities of utilising the important basic medical, scientific information of 
pbarmacoJogy and its clinical application. 

In our country, postgraduate teaching is confined either to a discussion of the pharmacology 
of drugs, without giving enough information to trainees regarding the selection and effective use, 
or else limited to practical therapeutics. Pbatroacological concepts are ignored, without which 
efficient use of many drugs becomes difficult and even impossible. Except those who are i lo- 
syncrats, all others will agree with me that nowadays it is too much to expect the over- 
burdened postgraduate lo consult and integrate two divergent types of teaching programmes. A 
co-ordinated teaching programme of pharmacology and therapeutics will give them a reasonably 
brief solution to the problem of combining practical and clinical utility with an essential account 
of pharmacology. , ■ 

Drugs should be taught in order of their choice, but drugs of the second order of choice 
should not be neglected. When emphasis is on the first order of drugs, wc shall choose the 
best drug for the clinical problem at the outset of the treatment, and this will have the following 
advantages: (a) For a serious patient, lime may be precious; if the first choice is the best drug 
for the situation, then time and drugs are not wasted, (b) Drugs short of the best may provide 
incomplete relief or no relief at all or untoward effects or disaster, (c) The patient may be re- 


luctant to continue with the trial and error. 

Essential pharmacological information obtained from the laboratory, animal experimentation 
and from data developed through studies in man should be conveyed. Not only these data but 
also their proper interpretation is essential. As far as possible, the indications, contra-indications, 
potency, and the dangers of each recommended drug or method should be discussed to give an 
idea of therapeutic potential and its safe use. Further, an attempt should be made to indi- 
cate why and when certain drugs and methods, used already, should not be used again. An 
important point to be emphasised is the nature and extent of the benefit expected from a 
particular therapy. 

A practical consideration which needs considerable emphasis is the pattern of drug action, 
potency, absorption, distribution and excretion along with administration by an acceptable 
route. The potency should always be in relation to the therapeutic ratio. 

Whenever a drug is given, a risk is taken. Often it is so small that a second thought is hardly 
necessary, but sometimes it is substantial and needs careful scrutiny. The welfare of patients 

depends upon the doctor, his knowledge of drug and disease, and no less on his experience of 

both. For instance, in enteric fever the risk of inducing aplastic anaemia with chloramphenicol 
is far less than the risk of death from untreated disease. In less dangerous infections ' however, 
the decision IS less easy. For example, in chronicbroochitis. chloramphenicol is likely to lead 
to sensitization and, therefore, subsequent administration produces fatal results This infor- 
mation is worth transmission in order to avoid ignorance and irresponsibility resulting in 


Many drugs have mo„ th„ one action and more than one sphere of clinical application, e.g 
1. Diamox-as diuretic, as anUepdept« and .n glaucoma. 2. Chlorthiazide. asdi iretic. a 
hypotensive agent and m dabetes insipidus. 3. Reserpine as hypotensive and tranauillizer 
Such drugs will have relative utility and citntcal applicability. ^ 
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Recent advances in the physiopathobgy of various diseases have led to the development of 
biochemical signs. The knowledge of biochemical defects of the cell has led to the development 
of drugs, thus correcting these defects, ‘ 

1. Alpha methyl dopa acts as a hypotensive agent by either blocking the synthesis of nor- 
adrenaline or by formation of pseudo-hormone alpha methyl nor-adrenaline, 

2. Phenylketonuria and gatactosacmia ate two diseases due to the congenital enzymatic 
defects which can be treated by giving alanine and lactose diet respectively and by giving 
largactil in phenylketonuria. 

3. Folic acid deficiency results in megaloblastic anaemias, because it is essential for the 
formation of purines and pyrimidines which, in turn, are essential for DMA and RNA synthesis. 
Folic acid benefits in such cases. 

4. In malignant conditions there is an overgrowth which requires excessive amounts of 
RNA and DNA. 6 M.P. is a drug which is converted into 6 M.P. riboside and which is 
incorporated info nucleic acid and abnormal nucleic acids are formed and growth is checked. 

5. Anti-folic agents of irreversible group aminoptcrin, araethopterin not only block the 
enzyme dihydrofolic reductase but also interfere with the utilisation of folic acid. 

6. Carbonicanhydraseis an enzyme which plays an important role in the reabsorption of 
sodium in renal tubules. Diamox and cbiorthiazide by inhibiiing this enzyme produce diuresis 
and reduce oedema. 

7. M.A.O. Inhibitors raise the concentration of 5-HT and nor-adrenaline in brain; (his Is 
responsible for the C.N.S. stimulation. 

8. M.E.R.-29 tTriparaooll acts by blocking the conversion of desmosterol into cholesterol. 

9. Spirinolactone inhibits the enzyme system which Is responsible for the synthesis of aldo- 
sterone and hence it reduces oedema. 

10. Pjramtdine analogue, fi-Azauracif, is tncorporaied into RNA which is abnormal. 
Such an abnormal nucleic acid does not permit chromosomal division. 

Our understanding of the b'ochemical mechanisms of drug action has progressed to a point 
where a pharmacologist can often design a chemical structure and predict its pharmacological 
action, on the basis of basic concepts of structural activity relationship. This point needs ’ 
emphasis in a co-ordinated teaching programme wherever a new drug has been developed from 
an old drug of known chemical structure or when a metabolic analogue of an essential 
metabolite has been developed. The first example of the former is oral bypoglycaemic agents 
developed from carbutaznide which is snlphonyl-urea with free NH, group in para position 
of the benzene nucleus. This drug shows all (be pharmacological effects of a NH, group in 
para position in the form of antibacterial and antithyroid, bone marrow depression, 
binding to plasma proteins and aeetyJalion before excretion. All these actions are reduced 
corsidcrably in newly r.-ulored products— tolbutamide, chlorpropamide and aceioJicxamide — 
and these drucs are more effective hypoglycarmic agents. A second example could be thiazide 
diuretics, which illustrate this point, and the third example could be various anticancer 
po}yfu(}ction.aJ alkylating agents which have different carrier groups attached to them and are 
derivatises o( nitrogen muvtard, e.g. mannitol mustard, cycldphospfiamide. chlorambucil. 

Recent physiological and pharmacological researches have led to the recognition of In|hly 
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active substances i. bod, occurring These are called 

hormones or local hormones depending upon .he site of ‘'‘I" a also 

role they play. Not only do these neutohormones play a physiological role hut th y 
responsible for the pathological maaifeslations of various diseases, e.g. in , „f 

is escessivc production of serotonin and ia pheochromocytoma there ,s 

nor.adrenaline and adrenaline. This neurohorumaal eoneep. has assumed consider jileimp 
tance in modem medical treatment because today tve know of drugs which can mod fy . the 

function of the body by liberating, blocking, reducing or increasing concentration ot 

neuro-horrnones in the body, for instance; , . . e tie^ne 

1. Guanethidine (Ismalin) releases catechol amines, particularly non-adrenaline f™"" "" 
stores, from sites closely associated with adrenergic mechanism, and reduces sympathetic 


'"Resetpine acts by liberating tissue stores of 5-HT, non-adrenaline, adrenaline and dopa- 

3. M.A 0. iahibitots block the enzyme monoamine oxidase responsible for the dcstruc 
tion of 5-HT and non-adrenaline and their concentration in brain and body rises, resulting m 
excitation and relief from depression. 

There has taken place an explosion of interest in the pharmacological aspects of psychiwry. 
Biochemical concepts are proposed for mental disorders, eg. indole metabolism disorder. 
Basic psychopharmacological concepts should be .taught to the students in co*ordinated teach* 
ing. _ . 

The effect of a drug is dependent upon interaction between the drug and its recipient. 
When the factor of immaturity U realised, as in children who ate not miniature adults when 
reacting to drugs or disease, a number of special factors have to be considered for infants 
and children in the proper selection of drugs and dosage. Among these are; 1. effect of 
immaturity on therapeutic response; 2. possibility of effect on growth; 3. difficulties m 
administration. 

In the end, 1 must emphasise that as far as possible such a teaching should be based on 
original manuscripts and publications and on the experience of the teacher.. References 
to original publications should be recommended, the aim being to provide a contact with the 
original mind in the field. , . _ 

I hope 1 have succeeded, at least to a certain extent, in bringing out the contributions that 
this science has made and is making to medicine, and everyone of us has sound reasons to be 
quite proud of its achievements. If such a co-ordinated teaching programme is implemented, 
it will be an experiment which will pave the way^for rational therapy. 
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NOMENCLATURE 


'J’HE postgraduate degrees In pharmacology should be M.D.for medical graduates, M.Sc.- 
for non-medical graduates, and Ph.D. or D.Sc. for both. In view of the advances made 
in the study of pharmacology, there is need for spixialisatlon in certain branches of the subject. 
To meet this need, diploma courses should ' be instituted in experimental pharmacology 
with special reference to bioassay, cardiovascular pharmacology, chemotherapy, toxicology,' 
clinical pharmacology, neuro-pharmacology and biochemical pharmacology. Candidates eligible 
for these diploma courses should be those with M.D. in pharmacology and therapeutics. 


sytLABUS . 

The courses should be for three years. During the first year, the candidates should be given 
lectures in each of the basic sciences, viz. physiology, biochemistry, biophysics, medical statis- 
tics and microbiology as applied to pharmacology. They should have a thorough training in all 
the branches of pharmacology studied by undergraduates^ and should also become well acquaint- 
ed with all (he routine procedures of experimental and biochemical pharmacology and elementary 
pharmaceutical chemistry. Kon-mcdica! graduates should attend the lectures in pharmacology ' 
along with the undergraduates, • . - - 

In the second and third years, candidates should be taught the history of pharmacology, 
general and cellular pharmacology, recent advances in pharmacology, neuro- and psycho- j 
pharmacology, chemical pharmacology, pharmacotherapcutics, clinical pharmacology, toxicology 
and the various methods in experimental pharmacology, including bioassay methods. 


METHODS OF TRAINING ' 

It is suggested that an average of three research fellowships of Rs. 400 per month be provided 
in each department. 

Candidates should be posted in the department for the duration of the course in which they 
have registered. They should be given training in all the sections of the department as well as in 
clinical and allied departments. They should learn to Use aod review library books and partici- 
pate in undergraduate training. ' ‘ ' • • 
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such as M,D., Ph.D. or D.Sc. or M.Sc (Med.) with the basic M.B.B.S. degree; one addilional 
professor of pharmacology with the same qaalificattons as the head of the department; one 
additional professor in chemicai pharmacology with Ph.D. or D.Sc. degree; one reader in 
pharmacology with M.D. or M.Sc., Ph.D. or D.Sc. degree; one reader in chemical pharma- 
cology with M.Sc. or Ph.D. or D.Sc. degree; three lecturers in pharmacology (with M.Sc. or 
M.D, degree) of whom one is a postgraduate in chemotherapy; one lecturer in chemical 
pharmacology with M.Pbarm. or M.Sc. degree; two non-medicat demonstrators or junior 
lecturers with B.Pharm. Of M.Sc. degree; and five medical demonstrators or junior lecturers 
with M B.B S. of whom two should be permanent and the other three on three-year probation. 

To attract suitable teachers to the department of pharmacology, the following changes 
should be made: (o) the pay scale recommended by the Mudaliar Committee should be 
implemented for professors, readers and lecturers; (b) demonstrators should be given the pay 
scale of Rs. 375-25-425 plus Rs. 150 non-practising allowance; (c) the age of retirement 
should be raised to 62 years (extendable to 66 years) as in the case of university teachers; and 
(d) demonstrators without a postgraduate degree but with adequate teaching experience may- 
be appointed as temporary lecturers. The number of non-teaching staff should be adequate 
for 150 undergraduate admissions. 

CHEMICAL PHARMACOLOGY SECHON 

There should be an efScient chemistry unit, with facilities for synthetic pharmaceutical, 
pbysiochemical, and biochemical work. 


ANIMAL ROOM 

Every institution should have a central animal house for procurement, stocking and 
breeding of all experimental animals from which the department of pharmacology should get 
its supply of animals. In addition, each department should have one or two animal rooms. 

Each institution should have a central workshop with adequate staff and equipment for the 
repair and maintenance of departmental equipment with facilities for constructing minor 
apparatus and appliances. The workshop should provide facilities in electronics, glass- 
blowing, mechanics and carpentry. 


DRUG SCREENING UNIT 

On account of rapid expansion of the drug industry, there is an increased need for eJinicaJ 
evaluation of drugs. Therefore, there should be a drug screening unit, installed in every 
department of pharmacology with beds, set apart for research. 

EQOIPAtENT 

Depending upon the number of postgraduate stndeots and the type of work in which the 
department specialises, there should be certain other equipment in addition to that recommended 
for undergraduate medical education by the Medical Council of India. . _ 
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ORGANISATIONAL PATTERN OF A POSTGRADUATE TEACHING 
PROGRAMME IN PATHOLOGY— PRESENT AND FUTURE 
Peof. P. N. Wahi, m.d„f.e.c.p. (Loud), r. c. path (Lond), f.a.m.s., p.n.i. 
Department of Pathology, S ff. Medical College, Agra 


A large number of medical faculties in the country arc imparting postgraduate medical 
education in pathology. The organisational pattern of teaching and assessment vane 
from university to university with the result that there arc marked and obvious differences in 
the standard of postgraduates produced. It has to be admitted that the situation is unfortunate, 
and most of the educationalists feel that a time has come when every effort should be made to 
meet the minimum requirements for postgraduate education of pathology in the institutions 
already undertaking or wanting to undertake such an educational programme. 

The sectional committee would discuss the various aspects of postgraduate educatiofl along 
the following lines: 

A. *. The putpoie fot which the postgraduate in pathology has to be trained. 

B: The minimum requirements for a department of pathology for postgraduate teaching, 
including physical facilities, staff, their qualiftcations, etc. 

C: The candidates for postgraduate education and methods of selection, etc. 

D: The cuiriculum, content, methods of teaching and assessment, and quantum of research. 

I do not wish to go into the details of these facets and am eagerly looking forward to listen 
to the teachers who have been invited to present specific papers. However, I would take 
this opportunity for indulging in loud thinking regarding some of these problems. 

What ate ouT|ohjcctwes in postgraduate education in pathology? Broadly speaking, the 
postgraduate training programme has to be so organised as to: 

(a) produce postgraduates to man the teaching departments and carry on research, ' 

(b) produce specialists for laboratory services as a pan of patient-care programme and, 
finally, 

(c) impart postgraduate education in pathology to the postgraduates of the clinical 
subjects. 

It is obvious that the training of these three types of postgraduates will vary both in 
inlensity and in the organisational pattern of the teaching programme. It would be ideal to 
produce a postgraduate in pathology who is competent to be a teacher, research worker 
and investigator. This is too much to expect, and even one or a combination of any two of them 
should be satisfactory. The present training programme for the three types of postgraduate 
qualifications, M.D., Ph D-, and the diploma, broadly helps channelise the candidate to 
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- (C) SpecialhedpMhoIog^^^^ “''thVEr.de of Associate Professor in charge of each of 

fel ®'r-™nditioncd instrument room, conference room. 

(e) Well-equipped departmental library. 

(f) Conplele co-ordinatipn and no-opnration wilt other basic and clinical departments. 

institutioa, thrltudems arrseteed T'lh' r"'!?'™ Pf''S«duatcs for training. In oar 
Research and this has nroved a ^ College Council of Postgraduate Education and 
who have had an outstandine n'nd'rr H '■'“"'‘I b' 5'™" only to those 
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nltimate career of pathology I feet ir-l” outstanding candidates for the 

chance during his training p„i„d h,cMbt to'i'he ""’”'1°' "“‘•"■S«‘’aate be given a 

order to make up his mind Two to tl, .a .“““’P’’"' °P "’c department of pathology in 

spentinthedepar™=rtorpattoLry. ° "" '>'"»■* »f “-""rtiP »'>™ld also he 
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and patient-care. To be competentlu^ - education, medical research 

towards medicine. It h only Ln '’‘'’'‘“P “ dynamic iutlook 
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rcseareh scholar imbued with the spirit or c ■r manner of a scientist and 

only mean a sound knowledge of the subte m „'™ ““‘',°”' ‘’°"k''aduale education does not 
'’'"“Of thought, habit the development of indepen- 

. This can achieved by a “ 2.;, n .'"P’’"'»’df'y ""d initiative. 

■n research methodology a.d actual pa,"e „aIT-' V" “°“P" W"'’>y 

1 » introdueed. With strict control oL ^ ‘’'’’"""'"'a' "Search programme should 

should be compulsory for the award of tk def T P“s'k'aduate degrees, such a training 
a propensity and ability for msoareh. ' " “”d"cd to a few showing 

I am of the firm opinion that tra' ' 

research project should be obligato, Participation in a 

The cam, should con, i.„rnLsUther,1„H “'P"'' specially, for the degree of M.D. 
uiiig puic y P'a'Peal paper,. Ph.D. and D.Se. degrees 
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been accepted by the examiners Passed these examinations and the thesis has 

One of the importnni deterrems lo the 
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data leading to completely unwarranted conclusions. The training in statistics and its use should 
be an integral part of a research student’s requirement. 

The quality and quantity of research for a thesis will ultimately depend upon the researcli 
orientation of the staff, the facilities in the institution and the research programmes of the depart- 
ment. A laboratory of experimental pathology should be organised and a post of experimental 
pathologist should be created. It may be necessary to send these students to other laboratorie-; 
in the country for short or long periods where better facilities for successful developmen: 
of their problems exist. 

Finally, 1 would say a few words about the evaluation of the thesis. The thesis should b • 
unanimously approved by the examiners and in case of disagreement an additional opinion should 
be sought. I prefer gradation of the thesis as A, B and C, the last signifying rejection. A 
short viva- voce should he held for the defence of the thesis and credit may be given jointly on 
the basis of the thesis and the performance in the oral examination. The credit may take tl c 
form of exemption from a part of the examination. 

I hope I have been able to put forward my views on some of the important topics of pos - 
graduate education. I would reiterate that postgraduate education should not be taken 
lightly by the faculties. There should be some machinery, which is at present the Medic il 
Council of India, whose task it should be to recommend regarding the staff, physical facilities, 
equipments, etc. required for an institution intending to take up postgraduate teaching. Tli; 
posts of postgraduate teachers should be created in every faculty and financial assistance shou'd 
be available for the creation of necessary facilities if the postgraduate education in this country i% 
to keep pace with similar educational programmes elsewhere in the world. 



AIMS AND CONTENT OF THE POSTGRADUATE 
PATHOLOGY CURRICULUM 
Dr D. J. Reddy, m.d., f.r.c.p.. m-c. path. 

0/ Eiuc^io„ a.i Re..r.k. P<,n<l,cHe„y 


one often vcnde,. if i. if »isn o, evenpofsible .o«».l,oe 

^ graduntef in any fpe=iali<y i" ^‘“'’tialed and it is difficol. 

baa overgtown in «cen. years and 1™™“““'“*'”'’““ knowledge 
,0 pack them up in a two nr three yea, s'. cooKe. . ^bn rap'd S'dwt', of me 

in recent years has been eaeitins and its effects upon raedtcal education, research 
pralL are sometimes frightening. The training of a postgtaduate doe. not a m at s W 
formation, but rather at how to obtain informaUon and from where ,ba, a 

All that we wete told was that the postgraduate ewnunation ,s ™ ^ „a,„,ally 

student must know everything under the title ••Pathology in tts Broadest Sense -rhi 
frightened many and they were neither certain of their achievemenls nor of „ 

naUon. Things have considerably changed, since then and ' “.t ,he 

busy with teaching and training programmes altcropling to acquaint the postgraduate 
speciality in which he is interested. Some universities in the country prescribe a syllabus, 
leave it undefined and some conduct a regular course of practical and theoretical aspect 
subjects. Since there has been an increasing demand for improvement in the quality and quan y 
of medical education, research and paticnl-caie, we must clearly define our aim. Fmanci^^ 
support for teaching and research has been gradually expanding. Financial, social and genera^ 
educational status of the public has also developed sufficiently to demand marked improvemen 


in medical care. 

Pathology is the study of diseases, their causes, how they start, how they progress, how t > 
terminate, and how the body reacts and adopts itself to injury. Thus, since the days of Louis 
Pasteur, the horizon of pathology has gone beyond “morbid anatomy” taught and demonstra e 
by J. P. Morgagni and Carl Rokitansky. This raises the important controversy whether the post' 
graduate training in pathology and bacteriology, and sometimes in chemical pathology ^nd 
clinical haematology, should not be grouped together as is done in the universities in the North 
Of the training be of distinct patterns for those specialising in pathology or bacteriology a* 
in the universities in the South. The latter is preferred because the postgraduate student m 
pathology usually spends more of his time on tissue diagnosis at the cost of bacteriology 
chemical pathology. Moreover, in this setup, bacteriology and chemical pathology laboratories 
do not function well and their growth is often stunted. These departments need be given inde- 
pendent existence in view of the rapud advances in these subjects. One often wonders whether. 
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as in the United States, the postgraduate training may not be given in (I) clinical pathology, 
(2) morbid anatomy and (3) bacteriology, and whether they may not be recognised as separate 
specialities. 

An important fact that needs to be considered in this context is whether the postgraduate 
training in pathology or in the other specialities of medicine should be confined to research 
pursuits leading to the award of Doctor of Medicine or Ph.D. or whether it should be conducted 
on the pattern in vogue in this country and in the College of Pathologists in England and in 
the Speciality Boards in the United States of America. If the aim of postgraduate training in 
pathology and bacteriology is to prepare students for the Doctor of Medicine, then the curriculum 
outlined below may be considered. 

The training in pathology should be designed so as to make the candidate competent in the 
diagnosis of tissue and there should be no compromise on this. At the same time, as in many 
universities, the syllabus should not be biased to one side by totally excluding certain topics. 
It is desirable to adopt a common pattern of syllabus throughout the country. The post- 
graduate student in pathology is to be trained in order that he may render competent service to 
the hospital {Service Pathologist), undertake teaching in pathology (Academic Pathology), and 
be an investigator or participate in the research schemes of the institution. He should, 
therefore, acquire knowledge of basic skills, of methodology and of techniques normally used in a 
cHsical laboratory and should be able to guide in processing clinical maierial that Sows into a 
laboratory. He roust be able to offer opinion, interpret ibe results obtained and discuss with his 
clinical colleague cogently and with confidence problems referred to him at a consultant’s level. 
He should learn and be aware of methods and tools of research and familiarise himself with 
their use and maintenaoce, and should know how to take care of laboratory animals. To learn 
to sort out, to evaluate the results of animal experiments, to appreciate the role of controls, to 
be able to communicate ideas and to introduce the postgraduate into methods of self-education, 
all these it should be his constant aim to acquire, surely and gradually. He should grasp the basic 
concepts of mechanisms of disease and attain a degree of competency in recognising the lesions, 
and should develop the capacity to interpret the findings by observation and reasoning. Also, he 
should create interest in the postgraduate to read extensively and critically, .to. think in precise 
terms and to arrive at conclusions by himself. He is to learn to employ skilfully the laboratory 
data to arrive at a diagnosis. Above all, he must educate him to develop the spirit of investiga- 
tion which will encourage habits of thinking. 

What should be the duration of such a training? Taking into consideration the general 
trend in the country, three years is the minioam period. Should the candidate produce a record 
of original work carried out on his own or under the guidance of his master, or present a record 
of autopsies witnessed or carried out, or a critical analysis of the biopsies in the form of a 
review ? It is generally agreed that the candidate Is expected to present a thesis based on the 
experimental work carried out by him and that, on approval of the thesis by a duly appointed 
board of examiners, he should be allowed to take the written, practical, and viva voce examma- 
tions. This gives him training in choosing a problem for investigation, in designing the experi- 
ment, in sorting out or rejecting data and in arriving at independent conclusions, la this endea- 
vour, the teacher acts as a guide. The best way to train the postgraduate is through the method 
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of residency programme in which the student’s capacity for independent responsibility increases 
and the need for close supervision diminishes, access to ready consultation being available. 

CONTENT AND CURRICULUM 

The rotating type of residency training should aim at making the postgraduate, while work- 
ing in the necropsy cytology and biopsy services, appreciate and understand the cell, its struc- 
ture, its enzymes, its chemistry, etc. in health and in the process of disease. He should be 
able during this period of training to visualise the lesions commonly described under general 
and svstcmic pathology covered in the book on pathology. This would, in course of time, 
enable him not only to appreciate disease processes but enable him to be competent in tissue 
diagnosis. As such, he must be able to witness and carry out at least 60 autopsies during the 
period of training. The biopsy services of a training centre should have a minimum of 4,000 
specimens to report annually and should include both surgical and gynaecological specimens. Iti5 
desirable that the postgraduate, when posted in these sections, is held responsible for the manage- 
ment of the section, of course under the supervision of a senior teacher, so that he evinces pride 
in the diagnosis and in offering opinions. In course of time, through autopsy conferences 
and biopsy seminars, he would begin to learn through discussion which always helps in 
thinking and critical assessment. He begins to realise that behind a slide is a disease process, 
a clinical picture which enables him to forecast prognosis, to reflect over functional and chemi- 
cal changes, causal factors and changes in body fluids, if any. All these ofl'er materials for 
discussion for diflerential diagnosis. Thus, a student should spend at least over a year in these 
sections. 


CLINICAL BACTERIOLOGY AND ALLIED SUBJECTS 

In reeent years, the growth of bacteriology, serology and immunology has been so pheno- 
menal that it is impossible for a postgraduate student to know everything on the subject. Since 
he must be in a position to manage a clinical laboratory and also to undertake to teach and 
apply research techniques, he should go through the practical aspects of the subject. He should 
observe and carry out methods of sterilisation, media preparations, egg and tissue culture tech- 
niques, and go through routine diagnostic bacteriology, virology, parasitology and mycology. He 
should be able to handle materials that flow into the Uboratory and in this way he would learn 
the principles of serology and immunology as applied to patients. Organised lecture demons, 
tralions on these topics are very useful for appreciating the value of clinical medicine. Three 
months of practical training is necessary. 


HAEMATOLOGY 


Hacmitology h,j aeqaircd j,, Plaw an ma.p,„d=„t speciality status, but the studsnl of 

pathology must go through psactical ttaiuiog i„ haematology so as to be able to ideutify' 
normal atid tmmalure cells m Wo^, theieeuottieratioti i„ health and in disease. He should 
acquaint himsetr trtth the ntorphoiogy of blood cell, i„ anaemias, leukantias, and thtomboeyto- 
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paenic purpuras, and a variety of other states. He should also know the methods of recogni- 
tion of haemoglobinopatbies. A practical knowledge of blood groups and immuoohaematology, 
the nature of baemoagglutinios, leucocytic and platelet anti.bodies is essential. He should 
also obtain information on auto-immane mechanisms in disease as well as the use of radio- 
isotopes in haematology and other conditions. 

CHEMICAL PATHOLOOy 

The changes in body fluids are to be recognised in disease through raeasurement. To understand 
the functional aspect of disease, an insight into biochemical reactions is required. Hence, the 
student should learn the metabolism of carbohydrates, proteins, and hpids as also of serum en- 
zymes in normal and abnormal states. The postgraduate student of pathology needs to acquire 
only a working knowledge of the methods employed in a biochemical laboratory for the inter- 
pretation of the results so as to understand the disease processes. He may have to work for two 
months in the laboratory and take advantage of lecture demonstrations during that period. 
He may have to learn the use of such subjects as calorimetry, electrophoresis, paper chromato- 
graphy, simple volumetric and gravimetric analysis of tissue fluids together with the principles 
of the working of spectrophotometry, histochemistry, exfoliative cytology, and cytochemistry, 

COURSE ON INSTRUMENTATION 

Practical training in laboratories is absolutely necessary. The postgraduate should know how to 
recognise various enzyme reactions in tbe tissues and cells. Since Papanicolaou staining technique 
is an acknowledged screening method of maligaaocy, (be stndeot must learn to collect materials 
from various organs, stain them and be trained to spot malignant cells. Since a pathologist 
has to use himself and to guide the use of many instruments, it is better that he is given a 
practical course on instrumentation which requires apparatus used in biochemical and bacterio- 
logy laboratories and also the use of a variety of microscopes, such as D.G.f., Phase Contrast, 
Interference, Electron Microscope, and knowledge of immunofluorescence techniques. 

GENETICS 

Though a young science, genetics has acquired a prominent place in clinical medicine. Genetic 
bases of metabolic diseases, congenital malformations and degenerative conditions are being 
studied today with avid interest. The principles governing simple gene transmission and action 
must, therefore, be understood as also the phenomena of bacterial variation and mutation and 
their application to antibiotic therapy and bacteriophages. Some kDowleige of physical bases of 
heredity and an understanding of the mechanistn of chromosomes in cell division and the genetic 
implication of miosis should also be acquired. An understanding of mutation and its 
evolutionary significance with special reference to the experimental production of mutations 
by ionising radiations is necessary. The graduate must be made aware of the possible 
mutational hazards of the roentgen rays and atomic energy. Instruction in practical problems 
of genetic counselling and medico-legal application of blood-grouping needs to be emphasised. 
The graduate must learn to recognise sex chromatin in cells, leucocytes, and be familar with 
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chromosomes acd their morphology in health and in disease. To achieve this, a practical course 
in genetics may be necessary. 

CLINICAL PATHOLOGY 

Most of this has been covered under the topics mentioned above. For the application of methods 
and the use of precision instruments for the solution of the problems of medical diagnosis, 
which would help in the evaluation of the consequences of disease, the student must work in the 
laboratory. He can understand and realise the temitations of the results of tests and the corre 
lation of these results with given clinical situations. A ireful selection of the tests tbroug 
familiarity with the procedures he can go through in the laboratory is thereby cultivated. He 
will appreciate the range of normal and abnormal values and application of the principles o 
probabilities, and will appreciate basic pathologic lesions revealed through clinical pathology, 
specially of liver, kidney, stomach, etc. Hence, wherever hospital laboratories exist, the 
graduate must try to gain practical experience and make use of these. 

ANIMAL EXPERIMENTS 

These experiments are apart from those the student performs for his thesis. If be has not done 
experiments with animals as an undergraduate, a course must be designed for him, for this would 
help him to select a project, design the experiment and evaluate the results. These experiments 
will impress upon the graduate the dynamic concepts of disease and provide some experience in 
experimental methods. The subject-matter of experiments may be inflammation, nephrotoxic 
nephritis, atherosclerosis, hepatic necrosis and cirrhosis, carcinogenesis, etc. The purpose of 
these experiments is to develop a maturer appreciation of certain areas of knowledge rather 
than to transmit factual material. 

I have by no means exhausted the contenis of the course but have only given an indication 
of a bate outline. To teach this course, a variety of teaching media need be employed which 
may take such forms as lecture demonstrations, conferences, seminars, symposia, group 
discussions. Journal clubs, clioico-pathological conferences and planned laboratory exercises. 
In the conferences, surgery, obstetrics and gynaecology, and internal medicine should be 
included so that the student realises and appreciates his role in the diagnostic team. In 
recent years, the science of pathology has grown very , rapidly. Gone are the days when 
pathology could be taught by a series of lectures. 



STRUCTURE AND FUNCTION TH£ POSTGRADUATE: 
DEPARTMENT OF PATHOLOGY 
Dr. B. K. Aikat 


•^HE concept of pathology as a scientific discipline has undergone the natural process of 
evolution and pathology has emerged as a dynamic study of disease processes both in their 
morphological and functional expressions. It has thus become an exacting discipline. Many 
specialities, such as biochemical and biophysical techniques, are now included under pathology. 
Any comprehensive programme of postgraduate training and teaching must recognise that the 
study of pathology involves tuany subtle and complex investigational procedures. It js, there- 
fore, necessary to indicate clearly the specialities which have to be developed and included in 
postgraduate departments undertakiag teaching, research and training in pathology. 

Broadly speaking, pathology can be divided into the following specialities'. 

(1) Morbid Anatomy 

This should include phase-contrast, interference and electron microscopy. 

(Ilj Cytology and Cytochemistry 

It has become essential to categorise cell damage at biochemical levels and correlate such 
alterations with specific structural changes as are revealed by electron microscopy and micro- 
spcctro-pfaotoraetry. 

(Ill) Cytology and Cytogenetics and Immunogeoetics 

The study of cell as a unit and its molecular biology is becoming increasingly important 
for such problems as pathogenesis of cancer, ‘'controlled alleratio/ts of genetic material and 
even space biology." Advances in molecular biochemistry have offered adequate tools for the 
study of gene structure and function. The application of genetics as an aid in diagnosis and 
prognosis has become one of fhe most important awnces of fatesffgattba and research. '‘The 
science of genetics seeks knowledge of gene from many aspects, including: 

(1) the means by which the informatioo is coded in the chromosomal material, 

(2) the means by which genes affect development and function, both normal and abnormal, 

(3) factors altering gene structure, i.e. gene mutations, 

(4) the causes and pathological effects of cbromosomal aberrations, 

(5) the variability in expression of genes in different genetic backgrounds and In different 
non-genetic environment, 

(6) the distribution of genetic differences within families, and 

(7) the distribution of genetic within and between populations.” 
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(IV) Immuoo-Pathology _ , , 

This new concept of pathogenetic ntcchanisn. offers great 
diseases. Immunoiogical techniques which can he oldrsed to f „es 

disease processes need to be deveioped. These techniques are enacting m there performan 

well as in their interpretations. 


(V) Experimental Pathology including Cancer Research 

It is not necessary to emphasise the importance of experimental ™ Vf 

standing of diseases and its usefulness in cancer research and genetic studies. Th P ^ 

colonies of standard strains of animals, a wcllqrrganiscd animal house and an active e p 
pathology section is invaluable for teaching, training and research m the various 
pathology. 


(VI) Tissue Culture 

This has developed into one of the useful tools in the study of teratology and neopasia 
and fundamental cell biology. 


(VII) Haematology 

Haematology has almost emerged as a separate discipline and includes morphologica , 
cytological and cytogenetic approaches which arc common to morbid anatomy. 

Immuno-Haeraatology is now recognised as a sub-speciality. Blood coagulation and i « 

disorders have acquired sufficient importance and complexity to demand whole-time attention. 

The technological methods are exacting and the knowledge is far from complete. Blood dys* 
crasias, particularly leukaemias, offers a great challenge to cytologists, geneticians, biochemist* 
and virologists. 

Biochemical and biological estimations of the essential requirements for haematopoeisis an 
their disorders have become routine procedures. When one includes the haemoglobinopalhie* 
and other “molecular diseases" affecting the baemopoeitic system, it will be evident that 
all these can be achieved by a multi-disdplinary approach common to other branches of patho- 
logy. 

(VIII) Chemical Pathology 

This important branch of pathology needs to be developed and strengthened not only 
for understanding the patho-physjology of diseases but also for initiating and developing 
essential biochemical techniques for other branches in pathology. The achievements of a 
department of pathology will depend on the growth, development and efficiency of its basic 
technological divisions of biochemistry and biophysics. 

This brief review brings into focus the far-reaching developments in the various specialities 
embracing pathology. Each of these spedaUtics, embracing specialities, and sub-specialities 
has made rapid progress and has emerged as a separate discipline. 

Pathology is an applied science which bridges the basic medical sciences with clinical 
medicine. It deserves to be organised with foresight and objective so that it can fnlS 
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efffctivdy its unique role in the medical curriculum, particularly in the sphere of postgraduate 
medical education and research. 

If one concedes the extent and magnitude of the growth of this discipline, it will be unrealistic 
to minimise the necessity of developing the essential specialities included under pathology. 

PersjnncL Obviously, this will need trained staff who, apart from their training ia the 
broader discipline, have opportunities to acquire sufficient efilciency in and capability of develop- 
ing techniques which can be effectively dsedinoneor the other of (he specialities. There 
should be one, or preferably more, individual specially trained in each of the specialities en- 
umerated above. 

Modern maiicine requires biochemicTt and biophysical methods for diagnostic and research 
procedures. The association and collaboration of both these two basic disciplines is not only 
natural but essential. The department of patho-physiology must have sections of biophysics 
and biochemistry as its integral part. 

Equipment. Biophysical and biochemical techniques demand a variety of electro-medical 
equipments and other physical facilities, some of which are costly and many difBcult to 
procure. For the effective utilisation of such equipments, it is also essential to have a free 
flow of chemicals and reagents. It will, therefore, be necessary not only to provide well- 
trained and adequate staff for the different specialities in pathology but also to ensure the basic 
tools of investigation and research. It is perhaps unnecessary to give a list of equipments 
necessary for the various specialities that I have indicated. Most of these equipments are 
common to the various specialities and too well Jcoowo to be enumerated. 

Environment. The processes of learning and teaching can flourish only in a proper 
"academic climate." The success of any training programme in the department of pathology 
leans heavily on the standards achieved by clinical departments and on the scope and variety of 
investigations available for an adequate assessment of cases. 

Well-organised group discussions, seminars and conferences emphasising a practical 
approach to biological problems are other essential requisites. 

The availability of an adequate number of autopsies and well-documented biopsies along 
with other investigations embracing the various branches of pathology are necessary for a proper 
execution of any postgraduate leaching and training programme. 

Emphasis has to be laid on categorising and defining topical problems which should form 
the basis of investigation and research in such departments. In the absence of knowledge, any , 
attempt at fundamental research regarding the disease processes in any geographical area is 
ultimately going to be unproductive. The main objectives should be to develop and nurture 
a proper environment where the intimate relationship between the teachers and the taught can 
develop into a dynamic exchange of ideas and knowledge. 

The success of any postgraduate department depends upon the co-ordinated, collateral and 
sequential growth of allied disciplines. The problems relating to “the cell, organism and 
miUeu" and the basic technological methods provide a common bond. There is a good deal 
of overlapping of interests in the investigation of diseases, in the training and the research 
programmes of such allied disciplines. 

It is necessary for a student of patbobiology to have basic knowledge regarding microbial 
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p,„PCitte,.ounde,MAndaEd appreciate .he .iMD.ereae.ioas leading “ ^ 
Laial,e.a.io„s. The s.udea. of microbiology should be '1“ ^ “'" tig”, about b, 
phologic and fonctional expressions and in the character of cell ® „l nes of oathology 
LaoLl factors. There are no clear frontiers between the 'f ^ t ,bra”e maly 
and microbiology and their various specabties. On the other hand, t . . ^ „ 3 -„iag, 

bonds which should call for the closes, cooperation between tof tried staC 

teaching, and research programme of an institute. With the continued s ^ 

and the difficulty in acquiring a sufficient number of essential equipment 
facilities, it may be more realistic to try and pool the resources for a common 
There can be no controversy regarding the independent and autonomous 
department of microbiology. This should include the specialities of . . 

munology. virology and parasitology. Yet it may be desirable in the interest 
investigation and research activities to bring these together on ihe sound , 

scientific pursuit. A very good example is the set-up of the Postgraduate Mcdica 
of London where the departments of microbiology, haematology, clinical bioc c 
and pathology arc separate and independent disciplines. To ensure effective coor 
in training and research activities, the seniormost professor of any one of the above 
plines is designated as the director. Such coordination can be brought about wi 
interfering with the autonomy of any one of the disciplines which have progressed 
to have independent status. However, ith necessary for all disciplines and departmen s 
coordinate their activities and develop a proper climate of collaboration. 

Technological methods and knowledge have made rapid strides and U is hardly possi 
to achieve much in isolation. . . 

' In the present stage of the development of our postgraduate institutes, every effort shou 
be made to create a proper climate of collaborative efforts which will help in improving ho 
the quality and the quantum of productive work. 
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JN India, Ihe postgraduate student of medicine has the opportunity of joining different 
courses of study in pathology. Some of these lead to a diploma in clinical pathology or 
bacteriology and others to basic medical sciences in general with specialisation in one or the other 
of the subjects. Facilities for the Master’s degree in pathology also exist. Finally, one may 
work for a doctorate, viz. for M.D, or Ph.D. or D.Phil. in patholo^. The basic and specific 
requirements for these courses vary, but there are certain aspects that arc common to all. 

For an assessment of the requiremeotsofthe postgraduate medical student, it is necessary 
to consider the student, particularly his basic trainiog, and the facilities for bis training which 
include the teacher, the equipment, the availability of material for study, etc. for the particular 
course of study. 

It is generally agreed that for the diploma course and for the degree of M.Sc. in pathology, the 
student should be a medical graduate and have at least one year’s hospital practice in a ctinical 
subject. It is desirable to select students with good academic record and with a background of 
pathology. This qualification is adequate for the diploma courses which aim at imparting te:tt> 
book knowledge and expect the student to accept it unreservedly. Even for the M.Sc. and M.D. 
in pathology, which entail writiog a disseriaiioo or a thesis, often a repetition of some older 
work, in addition to theoretical, practical and oral examinations, such qualifications are consi- 
dered adequate. 

But Ph.D. or D-Phil. in pathology requires, a radical reorientation. Here, the student is 
encouraged not to take anything for granted; he is required to study the published material 
critically. He should undertake newer forms of investigation with a view to contributing newer 
knowledge. In addition, he has to have adequate knowledge of pathology in general. For this 
estegevy of pn5JgraduaXc5tiidcncs. certain additional qualifications are necessary. The under- 
graduate career, particularly knowledge of English and performance in different medical exami- 
nations specially in pathology, have to be considered carefully. Only those possessing sound 
or at least a fair knowledge of English and faaviog a good academic record should be selected for 
enrolment for the doctorate degree. It is often heartbreaking to see that a student is unable to 
record his observations in correct language or to express himself properly in a viva voce. The 
other difficulty noted is that, the student not having been taught elejnenls of statistics in the un- 
dergraduate course, planning of experiments and critical assessment of observations are liable 
to be faulty unless checked by the professor. 

This brings one to a brief consideration of undergraduate medical education and even of high 
school education. It is necessary to realise that tbqqdifice of postgraduateeducatioacan only 
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be built on the sound base of undergraduate trainiog. For those who want to tread the path of 
science and technology, competence in English forms an essential requisite. A firm foundation 
of a good or at least fair knowledge of this language has to be laid in the school-ping age ^ 

knowledge of literature and practice in writing essays have to be built up during the years o 
undergraduate education. Our undergraduate courses in the basic medical sciences are gethog 
overburdened with details of newer knowledge. The student on getting through the examinations 
is liable to forget most of the things he had learnt by the time he reaches the postgraduate course, 
if not much earlier. An old-fashioned teacher would often wonder whether the undergraduate 
course should teach fundamentals only and leave out the trimmings of the newest knowledge. 
The latter can be acquired at the postgraduate level. Also, the teaching of pathology in the under 
graduate course suffers from inadequate staff and teaching equipment and material in many 
medical colleges. The same holds good for other basic medical sciences as well. And the teach 
ing of pathology has to be built up on the knowledge of normal anatomy and physiology and 


enlivened by sufficient clinical information. 

It is now proposed to assess the requirements of a postgraduate student in pathology. 
the diploma course, the primary necessity is. of course, the arrangement of teachers who are 
specialists in different subjects included in pathology. The institution where the courses are to 
be organised should provide adequate facilities for theoretical and practical training. The basic 
requirements for each student, such as the microscope, staining and other technical requisites, are 
to be provided as well as the routine equipment of an ordinary pathology laboratory. An 
dequate supply of specimens for the naked eye and histological examination has to be ensured 
and the teaching should be somewhat biased in favour of practical work. 

One difficulty in the teaching of pathology that has to be faced in most teaching institutions In 
India is the paucity of autopsies. Biopsies and the specimens obtained during surgery provide 
useful material. But often the complete story of a fatal disease written in autopsy material i* 
absent. Unless there is a radical change in the hospital laws and/or in the attitude of the people 
towards necropsies, the problem will remain. Attendance at post-mortem examinations carried 
out at the police morgues may help in learning the post-mortem technique and in noting the 
pathological changes in accidents and trauma (forensic pathology). 


The next question to be discussed is of the teachers. For the diploma courses, the 
teachers should possess a postgraduate degree in pathology and ha\e some aptitude for teaching- 

They should be practising pathologists, that is, they should examine pathological material from 

the hospitals and the autopsy rooms. The professors should be highly experienced teachers who 
would deal with the theoretical aspetts of teaching and guiding ihs teadets.lecL’itets.aad demon- 
strators in the teaching programme in the practical classes. ' It is not essential for every ‘QS**' 
tution to provide alUypes of specialists. Visiting professors or lecturers should be invited to 
deal with special subjects for which facilities do not exist in the institution It may be men- 
tioned that this system has proved quite feasible and of great value. 

The professor who would guide the postgraduates for the doctorate degree in pathology 
should himself be actively engaged in research and be a master of research methods He should 
be a fairly senior worker with e*pericr«eof teaching postgraduate classes There should 
be adequate provision for assistance in the form of staff and research grants ' The laboratory 
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under bis care should have facilities for antmal experimentation and for carrying out investiga- 
tions by modem techniques. 

The question of equipment is usually a constant headache for the departmental head as well 
as for the head of the institute. The requirements for diploma courses in pathology are mostly 
available in the country. But for better investigations and achieving technical excellence, it is 
necessary to import foreign instruments. Electronic apparatus, electron microscope, refrigerated 
centrifuge, cryostat, freeze drying apparatus, vacuum embedding bath of a reliable type, good 
quality microscope with photomicrographic attachment or equipment — these arc a few of the 
common instruments of foreign manufacture that are necessary for a better quality of work. 
Stains and chemicals whether for routine purposes or for carrying out bjstocberoical examination 
are not made in this country and will have to be imported. Finally, it has to be mentioned that 
it is not enough to have exotic or very modern research equipment; there must be adequately 
trained personnel to use these and to maintain these ia good worfeing order. A specialist in 
instruments, particularly in electronic apparatus, is a necessity for a research institution as also a 
workshop where minor repairs can be carried out and newly designed instruments of simple 
type fabricated. 

In addition to the teaching staT for pathology and a well-equipped department, suitable for 
teaching and research, it is necessary for the postgraduate student to have a training in statisti- 
cal methods as applied to medical research and a course of leciures on the Esglish language. 
Also, there should be some facility for leatntog other foreign languages in the university where 
the training institute is situated. 

A well-stocked library containing journals, monographs and text-books Is a necessity for 
the postgraduate student. The library should be able to belp with references on different sub- 
jects and arrange for photostat copies of rare journals. How to use the library and look up 
references is also another need of the postgraduate student. 

Finally, the value of a well-organised pathological museum needs hardly be emphasised. A 
well-arranged museum with a qualified curatorand assistants is almost equal in value to a supply 
of text-books and monographs. , 

The basic and specific requirements of the different categories of postgraduate students in 
pathology have been brlefiy discussed above. But it is necessary to emphasise that, unless an 
institution or university has the requisite facilities for higher studies in pathology, it has no right 
to admit postgradujjcs. The facilities have to be provided first and the recruitment of students 
should follow. Otherwise the quality of pathologists is bound to suffer. 
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'T'HIS paper deals with education in pathology for those medical graduates who wish to prac- 
tise as pathologists, to teach the science in the universities, and to investigate patholof'ca 
processes with the aid of techniques used in one or more basic sciences. • A faculty member o a 
department of pathology in a-medical coUege and teaching hospital is expected to cotn m- 
within himself all the three qualities, albeit with varying degrees of competence in each. n 
academic department, those who practise pathology in a service capacity only or engage 
themselves'purely in research in pathology are few. It is not feasible, esen if desirable, with our 
existing resouieesto have a number of pure scientist-pathologists and physician-pathologists- ^ * 
have to rely for a longtime to come on men who combine within themselves all the qoalitiM 
listed above. ‘There are many advantages for a research pathologist if he is also engaged lO 
clinical pathology. .This is the one way by which highly developed research techniques can be 
used for the pursuit of disease-oriented research, a long-felt need in this country. 

_^Education in each of the areas listed above is a life-long process. Nevertheless, in the recruit* 
ment of junior faculty members, it becomes necessary to set an arbitrary standard of competence 
which inust be ‘demonstrated for admission to the faculty. TheM.D. degree in pathology is 
such a standard in this country and forms the subject-matter of this paper, which I should like 
to examine from the points of view of duration of training, of methods of education and of 
assessment. 

DURATION OF TRAINING 

Education cannot be equaled with lime. The mere prolongation of the training period does 

not ensure better education. Students vary in their capacity to learn in a given unit of time. 
Duration of formal training is again linked up with the number and variety of opportunit'** 
available for the student to acquire the requisite knowledge and skills in pathology. These 
opportunities depend upon several factors: 

(i) The number of aiilopsies, surgical and clinical pathology specimens and the ejtentto 
which these ace utilised as elfective teaching devices and learning exercise! 

(iil The number of competent senior leacheta in the department who eari eacit inOoenee on 
the student’s mind through their attitudes and approaches which, as we all know, are 
intangible and defy precise dehniUou. Nonetheless, they are principal factors in the 
success of the training programme. These factors when well developed can compensate 
for dcSciencies m the quantum and variety of material available for study 
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(///) There should be an atmosphere of inquiry. A department of ' pathology which traias 
academic patholo^sts must have men who are not only competent interpreters of disease 
but who are also seriously engaged in the study of the phenomena of disease and possess 
deep knowledge of biology, immunology, biochemistry and biophysics. It is the func- 
tion of an academic department of pathology to be concerned continuously with an 
understanding of the pathogenesis of disease processes. There should fae opportunities 
for training in one or more fundamental techniques used in (he study of disease, such as 
cytochemistry, electron rurcrosoopy, and differential centrifugation. 

Barring a few exceptions, the minimum period required before being allowed to appear for 
the M.D. degree examination is two years in most universities in India. Considering the rela- 
tively small number of autopsies performed in a large number of teaching hospitals and the 
paucity of well-trained senior faculty members, opportunities foe real learnlog in pathology at 
the postgraduate level are somewhat restricted. Under thcDcIrcumstances, there is a general 
feeling that the period of formal training jn pathology should be increased to three years afier 
the student has spent a year in a clinical ward as a house physician or surgeon. It should be 
emphasised again that mere prolongation of the training period would be infructuous, unless 
steps are taken simultaneously to present varied and fruitful opportunities for learniog during 
this period. 


METHODS OF EDUCATTON 

It is here that the greatest revolution is needed in Indian medicine. Educational science tells 
us that the most effective and lasting way a student acquires knowledge is when he is an active 
learner rather chan a passive recipient. In many institutions, an organised programme of edu- 
cation Is not in existence and, when It is. It tends to be didactic, authoritarian, and a one- 
way phenomenon. 

In setting up a meaningful educadonal programme, there are many devices, well-recognised 
and effective, which arc employed with varying emphasis, in different parts of the world. These 
consist of lectures, demonstrations, seminars, group discussions, symposia, short courses, clinico- 
pathological conferences, journal clubs, etc. Each has its own value when properly used. It Is 
not intended here to go into a discussion of their merits or demerits but rather to draw 
attention to some basic needs in this area in India. 

(0 Daily and informal contact between the postgraduate students and senior faculty mem- 
bers built around daily problems is of paramount importance. Spontaneous and iaforma! intel- 
Icctual exchanges between the two are the essence of a lively educational programme. 

(//> Devolving responsibility on the student for a particular assignment is a weli-Jcnown 
educative device which could be profitably used in teaching pathology at the post- 
graduate level. Subjects which lend themselves to (his type of activity are clinical pathology, 
cytology, and surgical pathology. The term “in-service training” is much in vogue today. In 
this connection the only rider I would add is that there is too often a tendency for this to de- 
generate into a “pure service training programme.'* With most departments of pathology expe- 
riencing an acute shortage of faculty members, the danger of postgradnatc students • being used • 
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'THIS paper deals wiih education in pathology for those medical graduates who wish 
tise as pathologists, to teach the science In the universities, and to Investigate 
processes with the aid of techniques used in one or more basic sciences* ' A faculty mem f ® * 
department of pathology in n^ncdical college and teaching hospital is expected to com lo- 
within himselfall the three qualities, albeit with varying degrees of competence in each. lo 
academic department, those who practise pathology in a leniec capacity only or enc^f* 
themselvcs’purely in research In pathology are few. It is not feasible, esen if desirable, with our 
existing resources to have a number of pure scientist -pathologists and physician-pathologists. ^ * 
have to rely for a longtime to come on men who combine within themselves all the q^^lltits 
listed above.' .There arc many advaniagci for a research pathologist if he Is also engasw^ 
clinical pathology. .This is the one way by which highly developed research techniques can be 
used for the pursuit of disease-oriented research, a long.fell need in this country. 

Education In each of the areas listed above is a life-long process. Nevertheless, In the rtcftul* 
ment of junio'r faculty members, It becomes necessary to set an arbitrary standard of competence 
which must be' demonstrated for admission to the faculty. TheM.l^. degree Iti pathology I* 
such a standard in this country and forms the subject-matter of this paper, which I should lik* 
to examine from the points of view of duration of training, of methods of education and of 
assessment. 


DURATION OF TRAINING 

Erfucaiion connoi be e^woifdivJfJi ifme. The mere prolongation of the training period docs 
not ensure better education. Students vary in their capacity to learn in a given unit of lime. 
Duration of formal training is again linked up wish the number and variety of opportunities 
available for the student to acquire the requisite knowledge and sVills in pathology. These 
opportunities depend upon several factors: 

(/) The number of autopsies, surgical and clinical pathology specimens and the extent to 
which these ate utilised as cITtctlvc ttachins devices and leatnins eicrcises 
(,i) The number of competent senior teachers in the department ssho can esett innoence on 
the student's mind thtoush their attittsdes and approaches which, as sve all know, ore 
intansible and det, precise delio'aion. Nonetheless, they are principal factors in the 
success of the ttammg ptogramnie. These factors when well developed can compensate 
for dcSciendes to the t|uaotoai and variety of ntaletial available for study 
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criticism, it is obvious that they cannot be dispeased with at present. They serve a useful pur- 
pose. What is needed is a realisation of what they can measure and what they cannot. The 
essay type and the multiple choice type are not mutually exclusive but complementary. Essay 
type questions test mental processes involved in recalling a mass of information on a given 
subject, arranging it logically and presentrag it sequentially. A disadvantage of the system is that 
knowledge is tested at random which is a small fractioa of what the student is expected to know. 
Multiple choice tests, on the other hand, evaluate only verbal recall of facts, over a wide range 
of the subject, and are thus more comprehensive in evaluating factual knowledge than the essay 
type. There is no evidence that the one or the other type is a better yardstick for assessing the 
actual professional competence of a student. 

It is suggested that a combined approach consisting of the short essay type and the multiple 
choice type may be used for written examinations. Practical and oral examinations are con- 
sidered necessary to evaluate the student's capacity to solve individual problems. But these 
are by no means exhaustive. There still remain certain attributes, such as judgement, individual 
character and attitudes, which are not testable at all and for which one has to rely on the judge- 
ment of the senior faculty rnember from whom the student received his training. 
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excessively, and even exclusively, for service load and rouline teaching load is very real. There 
should be adequate supervision of the routine service performance of a student and, at each 
stage, he should, without prejudice to the responsibility he shoulders, be educated in this 
experience. 


(iit) Clinicopathological conferences are useful devices of postgraduate education in patho- 
logy. There are many ways such conferences may be organised. The original Richard Cabot 
pattern as currently practised at the Massachusetts General Hospital has withstood the test 
of time and has been in practice regularly at the All India Instituic of Medical Sciences since its 
inception. Its results have been rewarding. It facilitates logical and sequential menial pro- 
cesses in the analysis of a set of clinka! phenomena, supported by laboratory data. 

The success of such conferences depends upon the sense of discipline exhibited both by the 
clinician and the pathologist. It should be realised that the pathologist does not always know 
the final answer. It is not whether the clinical discusser arrives at the correct diagnosis or not 

that matters, but the manner in which he scientifically analyses the data. In the selection of 

cases, undue emphasis should not be laid on the exceptional features but rather on the usual 
and the natural history of disease. 

Departments embarking onCPCs must bear In mind that considerable difficulty maybe 
experienced m putting up suitable cases at regular Intervals. With the shortage of autopsies 
an e paucity of meaningful data (half-empty case sheets are distressingly coroitionl), Ibe 
selection of a suitable case can be a problem. Surgical biopsies can be used equally effeclively 
If care is bestowed on the selection of suitable material. 

selection of topics chosen for discussion at inter-disciplinary seminars is a 

Rheumatl ^ disciplinary barriers. 

Rheumatic fever and its sequelae Is a good example. 

ao inLsivTsTal'l.V.,"' PoMeraduMe adacation. Tha idea is 10 incorporate 

academic palholoeir. forr^a^h h'c 'ahMdV" m "" 
evidence erilican,, and .0 are modern methods in 'thfsM7„r'd!a''easl"''‘ ” ‘ 

prob,r:„t“;:er;h" SYi^onalv^'^ 

btem cripcalty, and in mporate 

While in nrineipl, this reonirolr!!!” '■‘>™ of a thesis, 

fails to achieve the objectives. A thesis is orP i^sree that in practice it often 

intellectual content. ^ wnsidercd a chore and is , not rarely, devoid of 


of 


methods op assessment 

Testing theoretical knowledge through written 

a legacy of the British system. There has l^*^V*h^***'°" ** vogue in this couutry, 

the essay type versus the multiple choice type x™«e merits and demerits of 

however carefully devjsed, cannot evaluate editr9»i«_ f believe that examinations, 

•onal accomplishment. While accepting this 
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criticism, it is obvious that they cannot be dispensed with at present. They serve a useful pur- 
pose. What is needed is a realisation of what they can measure and what they cannot. The 
essay type and the multiple choice type are not mutually exclusive but complementary. Essay 
type questions test mental processes involved in recalling a mass of information on a given 
subject, arranging it logically and presenting it sequentially. A disadvantage of the system is that 
knowledge is tested at random which is a small fraction of what the student is expected to know. 
Multiple choice tests, on the other hand, evaluate only verba] recall of facts, over a wide range 
of the subject, and are thus more comprehensive in evaluating factual knowledge than the essay 
type. There is no evidence that the one or the other type is a better yardstick for assessing the 
actual professional competence of a student. 

It is suggested that a combined approach consisting of the short essay type and the multiple 
choice type may be used for written examinations. Practical and oral examinations are con- 
sidered necessary to evaluate the student's capacity to solve individual problems. But these 
are by no means exhaustive. There still remain cettain attributes, such as judgement, individual 
character and attitudes, which are not testable at all and for which one has to rely on the judge- 
ment of the senior faculty member from whom the student received his training. 
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T-HE objects of training postgraduate siiidenw in pathology are many, among which the 
^ provision of research workers and of future undergraduate teachers are important. Any 
course designed to train postgraduate students should take into account these two require 
ments. 

A few jears ago, at one of the postgraduate examinations in pathology, one of the can i- 
dates was asked to bleed a guinea-pig. The candidate was too frightened to handle the animal 
and refused to proceed further so that this aspect of the examination had to be abandoned. This 
incident gives a good indication of some of the lacunae in our training programme for post* 
graduate students, at least in some of our universities. 

At present, in most of out universities, postgraduate training in pathology consists of nothing 
more than providing an opportunity to acquire more factual knowledge through books, 
coupled with a detailed training in routine techniques of the various branches of the subject. 
Thus, the main emphasis is on training in diagnostic pathology. There is hardly any oppotlu* 
mty for the students to get exposed to research techniques and methodology. Many of the post* 
graduate teachers argue that the students should be equipped well with the basic knowledge and 
that they can develop research aptitude later. But this hope is rarely realised. Many of the stu- 
dents who qualify are engaged a> undergraduate teachers and they continue to employ the same 
old methods of teaching to which they were exposed and hardly make any attempt to change the 
old order of things. They become static and are mostly engrossed in the daily routine. Any 
one who has visited other countries will have no hesitation in accepting these changes. The 
research training that the residents get in those countries goes a long way in their future con- 
tribution as research workers. A pathologist never exposed to research methodology and experi- 
mental pathology either in his undergraduate career or during his postgraduate training can 
hardly be expected to develop an aptitude for research in his later life. The acute shortage of 
teachers to man a large number of medical schools ensures adequate placements for persons 
with postgraduate qualifications in basic sciences so that the incentive of competition is also 
absent. This is one of the reasons for the lack of any major contribution to medical research 
in this country. 

ExpenmentU pathology has always bean an important tool in the study of diseases from 
the earliest times. With the rapid and enormous growth of the various branches of medicine and 
the introduction of newer techniques, the need for the use of experimental methods to investigate 
new problems and to rc-iovestigatc old ones has become great. The present trend even in under- 
graduate training is to acquaint the students with research methodology and incorporate 
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expetmicnial pathology in their curriculum. Hence, it is all the more necessary that the post- 
graduate Students, who are going to be teachers in the future, should be trained in these areas. 

How is this to be achieved? Should a course in experimenial pathology be prescribed and, 
if so, how should it be planned? In general, any course prescribed for the postgraduate 
students should form an integral part of their practical training. Training in experimental 
pathology can be provided in three ways. 

First, where a number of postgraduate students are being trained, a systematic course 
in experimental pathology should be given. This should include information on breeding and 
care of laboratory animals, diseases of animals, handling of animals, administration of anaes- 
thetic to animals and carrying out simple surgical procedures, design of experiments, use of 
simple methods of measurements and elements of statistics. This course can be common 
to all the postgraduate students in all the subjects, both basic and clinical. The students of 
pathology may be given an extended course incorporating the use of certain special techniques 
on animals, covering the fields of immunology, carcinogenesis, transplants, tissue and organ 
culture and use of radio isotopes. Such a course should include, besides lectures, actual 
practice of some of the techniques on experimental animals. The duration of the course may 
be about three months and it may be concurrent with the rest of the training. 

Secondly, the postgraduate students should be encouraged to demonstrate to undergraduate 
classes simple animal experiments designed to reproduce pathological lesions. This will serve 
the dual purpose of creating a research bias in the undergraduate students and of training the 
postgraduate students in dynamic methods of teaching. At present, there are very few 
institutions which have introduced experimental pathology in their undergraduate curriculum. 
Lack of facilities and of adequate staff have been put forth as a plea by others for not resorting 
to this very valuable method of trainiog; but this plea is untenable particularly in those 
institutions where postgraduate training is undertaken. 

Thirdly, the system of submitting the thesis as a part requirement for the postgraduate degree 
in many of the universities can be put to good use by choosing subjects in such a way that the 
student has an opportunity to design a few experiments himself, make use of animals, and get 
acquainted with some research techniques. At present, in many of the universities, the “thesis” 
submitted is nothing but a dissertation dealing with a number of cases of a particular condition 
and the laboratory investigations carried out on them. The subjects allotted for theses should 
all bare an experimental bias, Jn a weJ/-equipped dcparlmenl staffed by experienced teachers, 
there should be no difficulty in implemeDting this- 

A number of objections to implementing such a programme can be anticipated. The major 
plea will be Jack of lime, which brings us to the important question of the duration of post- 
graduate training. The two years’ training required by most of the universities is quite 
inadequate. A minimum of three years should be prescribed, of which one year will be spent 
in learning experimental methods and preparing the thesis. In many universities, the post- 
graduate training in pathology at present inclndes trainiog in microbiology with an equal 
emphasis on both. This practice should be discouraged and it is desirable that at the post- 
graduate level microbiology be treated as a separate speciality. 

The second difficulty that may be encountered is lack of facilities by way of equipment and 
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laboratory animals. There are several institutious training postgraduate students m 
pathology where some of these basic seeds arc lacking. There can be no excuse to justify 
the recognition of such institutions as postgraduate training centres. It is for the authorities 
concerned to insist on the provision of such facilities and review periodically the suitability of 
an institution for imparting postgraduate training. 

Any discussion on the training of postgraduate students in experimental pathology naturally 
leads to the question whether the qualifying examination should include a few experiments. 
The answer has to be in the affirmative since this will be one of the ways of ensuring that 
training m the branch is being given. At present, most of the examiners are satisfied by asking 
the candidate to bleed a rabbit or collect blood from a guinea-pig’s heart. Since at most 
places the examination lasts from three to four days, it should be possible to ask the students 
to perform a few common acute experiments such as removal of an organ, ligature of vessels, 
making simple measurements on animals, demonstration of vascular phenomena, tissue trans- 
plants, etc. 

The planning of a course in experimental pathology as detailed above and incorporation 
of the same as one of the essential reqnircmeols for the postgraduate examination should 
provide an opportunity to the postgraduate students to equip themselves properly for the 
tasks of the future research workers and teachers. 



TEACHING OF PATHOtOGY TO THE POSTGRADUATES OF 
CLINICAL SCIENCES 

USIIA KeHAR, M.D., PH.D., M.C. PATH (LONDON), M.A.U^. 

Department of Pathology, Sarojini Naida Afedieal College, Agra 

‘•Without a sound knowledge of the hidden processes of disease as revealed by pathology, 
the physician will Sounder along in an aimless fashion, bitting now the malady and again 
the patient, he himself not knowing which.” 

—Osier. 


'J’HE requirements of the various umvershies for postgraduate examination in clinical sub- 
jects include some training in pathology. Unfortunately, such a training is lamentably 
lacking in postgraduate training programmes. The departments of pathology in this country 
have mostly concentrated on the tramiog of young graduates who wish to adopt pathology as 
their career. We have neglected equally the more important task of making the future 
internees and surgeons pathology-minded. The first Impact on a postgraduate student in 
clinical medicine is the teaching hospital which should mally function as a graduate school. 
Here, the houseman finds pathologists, clinicians with a definite interest in pathology, those 
with only a mild interest or an academic curiosity, and finally those for whom pathology has 
no value. The future training of the internee in pathology will depend upon the professional 
pathologist, on the physicians appreciative of pathology, and on himself. 

In the western countries (his is a prerequisite for any postgraduate examination in clinical 
subjects. They require the candidate to work in the department of pathology for a period of 
6 months to 1 year in an in-service programme. Recently, the Postgraduate Committee of the 
Medical Council of India has also made it mandatory for a postgraduate student of clinical 
subjects to work as a whole-time officer in (he departments of basic medical sciences for a 
period of six months. 

Therefore, the two questions that at once arise are: (1) Is training in pathology 
essential in clinical medicine? (2) If so, where should such a training be given and what should 


be its aim? 

Our primary aim in teaching pathology to postgraduates of clinical subjects is not to 
produce expert pathologists but rather good general practitioners equipped to visualise the 
underlying pathological changes and to fully appreciate the clinical course of the disease. 

There is no denying the fact that the pathology training is essential to the postgraduates, and 
is likely to produce a clinician who will continue to contribute to medicine as an art, who will 
effectively undertake medical research, and who will develop an outlook of critical curio- 
sity which would enable him to tackle fresh problems in medicine. A clinician trained thus in 
his formative years has a background of unquestioned value J^he practice of medicine. 
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laboratory animals. There arc several institutions training postgraduate students m 
pathology where some of these basic needs are tacking. There can be no excuse to justify 
the recognition of such institutions as postgraduate* training centres. It is for the authoritKS 
concerned to insist on the provision of such facilities and review periodically the suitability of 
an institution for imparting postgraduate itainiag. 

Any discussion on the training of postgraduate students in experimental pathology naturally 
leads to the question whether the qualifying examination should include a few experiments. 
The answer has to be in the affirmative since this will b: one of the ways of ensuring that 
training m the branch is being given. At present, most of the examiners are satisfied by asking 
the candidate to bleed a rabbit or collect blood from a guinea-pig’s heart. Since at most 
places the examination lasts from three to four days, it should be possible to ask the students 
to perform a few common acute experiments such as remosal of an organ, ligature of vessels, 
making simple measurements an animals, demonstration of vascular phenomena, tissue trans- 
plants, etc. 

The planning of a course in cxpetimenial pathology as detailed above and incorporation 
of the same as one of the essential requirements for the postgraduate examination should 
provide an opportunity to the postgraduate students to equip themselves properly for 
tasks of the future research workers and teachers. 



TEAClIINC OF PATHOLOGY TO TUB KWTCRADHATES OF CUWCAL SCrtNCES iS0 

has a more ready access lo material studied than is tree of his clinical colleagues, obstruct the 
attainment of his idea.” Such conditions offer an excellent opportunity to the pathologist to 
impress his young cUuicians and make them pathology^minded. 

This iniegratcd approach to the training of pathology bettveen the departments of chnical 
medicine and pathology can tc further supplemented by the m-servicc training programme in 
the department of pathology. The department should provide .continued opportunities for 
whole-time jobs for the postgraduates of clinical sciences. These graduates should be posted in 
the various laboratories providing facilities for investigations as applicable to their careers. For 
example, a postgraduate who is preparing for a career in surgery should be given more training 
in surgical pathology, while a postgraduate aiming at clinical medicine should be given more 
trainiog in clinical pathology. These postgraduates should be allowed to deal w)th the surgical 
material and to perform the autopsies, and (o correlate the lesion of the clialcal aspects of the 
case. They should be encouraged to participate effectively in group discussions and the presenta- 
tion of the findings to the surgical and medical staff. The organisation of such a programme 
for teaching pathology will depend upon the facilities available in different iastitutions. 

Another important addition to the curriculum could be made by providing elective time in 
the rotating bousemanship, and clinical pathology could be one of the departments of rotation. 
In S. N. Medical College, Agra, clinical pathology is one of the elective departments whereby 
the duration of rotating bousemanship is two months. 

I would now like to give an outline of the principles of such a iraioing programme which 
we have usefully applied in our institution. First, the worker should personally examine and 
report upon fresh surgical material. Secondly, he should perform the autopsies, study and 
report the gross and microscopic findings and present the same at the clinlco-patholoiical con» 
ferences. Thirdly, he should be encouraged to take active part in the surgico-pathologica! con- 
ferences where the operated materialis discussed. He should be encouraged to present the 
clinical history and details of operation correlating them with their morphological changes in 
the tissues. Fourthly, he Should be held responsible for the departmental work as much as 
possible in the various laboratories. Fifthly, he should be given a definite assignment in the 
training of experimental pathology. This would help him to learn experimental techniques in 
education and infuse in him a spirit of self-education. Finally, he may be engaged in some 
research projects either indepcndeDlly or with the senior staff. 

Before I finish, I feel it would be useful to mention that pathology has to play an important 
part in the continued education of a doctor. I should like to point out that it is not just enough 
for a postgraduate to be pathology-minded, but to see that his interest in pathology continues. 
During his general practice he should be encouraged to attend the departmental conferences and 
send material from bis patients for investigative purposes. How much interest is sustained will 
depend upon the facilities which are given to him for the investigation of his patients or for the 
interpretation of the pathological findings. I feel that the great responsibility to make pathology 
secure in clinical practice rests on the pathologist himself. I would quote Playing Wright: 

“I hope that those who have to guide the growth of pathology in our universities will appreciate 
that its departments arc the main market for the exchange of knowledge and ideas between those 
who work m fundamental science and those who work in clinical medicine and surgery. When 
based broadly, on an academic foundation, no subject holds greater potentialities.” 
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‘ The training programme for prospective teachers Ijas to be oriented keeping in view that 
a teacher has to perform the dual role of teaching and research. Jf more and more research is 
to be carried out in our countrj*. the teacher has to train more and more people in how to -carry 
it out. Therefore, a prospective teacher must be thoroughly trained in research methodology 
as also in the capacity to pursue research projects independently. Side by side he is also 
required to be fairly well educated in academic and technical activities of his speciality.- His 
training programme has to be a Jong one extending over 3 to 4 years, and utmost care has to 
be exercised In the selection of candidates for training as teachers. Only those medical 
graduates who have shown exceptiona] ability should be assigned to such training. 

In the case of a postgraduate who intends to pursue a research career, the problem Is not 
so diflicult. He has to have a broadbased training in the speciality followed by a period of 
intensive research work during which he should be able to develop the confidence of independ- 
ently investigating research problems. 

There are certain essential requirements which must be met before a department or a medical 
college can provide adequate facilities for research training to the postgraduates. The fore- 
most among these is a well-qualified and experienced staff to organize and supervise such a 
traloiog programme. A reasonable quantity of modern equipment and apparatus with a 
generous provision of funds to carry out experimental work and facilities for replacement and 
repair of apparatus are other esseotia) requirements. A well-stocked library is so doubt of 
great importance without which little training can be given. With the rapid expansion of 
medical education and rapid increase in the number of medical colleges in our country during 
the last decade, such facilities are often lacking in many colleges. It is, therefore, of vital 
impoftaflce for the future development of medical research and education in our country 
to exercise vigllence over colleges Intending to undertake postgraduate training programmes. 
Further, as the research training programme requires constant and close supervision of the 
student, it Is necessary to avoid overcrowding as far as possible. In my opinion it is unfair 
for any supervisor to supervise more than 4 to 5 students at any one time. 

It might be worth while to examine briefly the pattern of postgraduate training in patho- 
logy as it obtains at present in our country. The training provided to postgraduates in our 
country seeks to award diploma and M.D., M.Sc. and Ph.D. degrees in pathology. The 
pattern of training as also the requirements of research training vary from college to college. 

The diploma course in pathology is usually for a period of 12 months during which the 
training programme usually docs not include any research work. It is necessary that at this 
stage of training the student should be given an Idea of research methodology, planning of 
experiments and critical evaluation of scientific data. Such a programme will not require the 
candidate to carry out extensive research by himself. 

But the candidates doing M.D. and M.Sc, are required to carry out research work which 
later on they submit as their thesis. The thesis is usually evaluated by two externa! and one 
internal examiners and if it is approved then a candidate is allowed to appear in theory and 
practical examinations, on the basis of which he is awarded the degree. The usual period of 
study for these degrees is two years although in many colleges the candidates are not on the 
roll and, therefore, there is no regular training programmer Neither for training a candidate 



RESEARCH TRAINING IN PATHOLOGY ; THESIS AS A 
REQUIREMENT FOR THE POSTGRADUATE DEGREE 
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Department of Pathology & Bacteriology, K. G, Medical College, Lucknow 

y^DVANCEMENT of knowledge is an important function of medical colleges and, therefore, 

traioiag in research forms an important part of medical education. It is now generally 
recognised that instruction of postgraduate students in the principles of scientific accuracy 
and observation and development of inquisitiveness in the understanding of the diseased states 
is of utmost importance. Soon after Independence, there has been a growing realisation in the 
medical colleges of our country of the importance of research in medical education and 
such activity has considerably increased In some of the educational institutes- Research now 
appears to be on the forefront and there 1$ even a tendency at places to attach undue impot* 
tance to research work carried out by postgraduates. Such developments need to be cheeked 
if research has to play a significant part, which it should, in the medical education of our 
country. ■ • 

The pattern of research training for postgraduates in pathology can be easily staled if oh* 
is clear about the objectives of postgraduate education. In the present state of medical 
profession, I think, there are mainly three objectives of postgraduate education. 

(1) To provide for specialised training in the subject so that the graduates may be able 
successfully to practise as pathologists. 

(2) To provide requisite training of a high academic standard with a view to training 
graduates for teaching assignments. 

(3) Organisation of training programme m\b particular emphasis on research with the 
object of producing research workers. 


of research irainiug in 5 , objec- 

tive,! Itrs apparenl thalboththe nalnre a, also Uie eaten, of training wonid vary in caeh 
rnstanee. Thes. ,n .he case of the specialist, drrring Mm postgraduate period the cnrpbasis is 
„orc on vocatronal and teebnreal tuning and rrpprcnticcship under the supervision of the teacher. 
At thrs stage all , tar « --ssary rs nrerel, a. in.mdncHon ,o rhe nature of research ae.iviV 
,n myopm,oo. ..»ouldbe™g rt her. nradeur spend nrnch tinre on research. It is tru' 
that every graduate should develop a crnical faculty nrrd that research surely helps many to 
do so. This, horvever. does riot imply that such an outlooV cannot be created unless'^the student 
entries orr. » « « -nr, ntong ,o denraud. for cdu^Monal reasons. 

Mrs. a postgraduate should spend tore „n research if he cannot make good use of i. or enjoy 
it. 
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INTRODUCTION 


'J'HE past decade has witnessed a series of changes m medieaJ education all over the world. 

A general sense of dissatisfaction with the organisation of postgraduate medical training 
has led to an increasing concern to dcBoe the qualificatioQS, responsibilities, and educational 
needs of the future medical teacher and research worker. Reports on medical education reflect 
the many ways in which the medical schools in the West have been attempting to adjust their 
programmes of postgraduate teaehing to the new climate of change. Though it is a good 
augury that’ in this country we have started tbiokiog about the' problem,: any. attempt to 
prescribe programmes developed and practised io other countries, except in the most general 
terms, would be unwise. Each institution will have to evolve its own technique of training for 
the postgraduate students, dependiug much upon the local circumstances. It is, therefore, 
advantageous to consider at the begioolRg wfaatour problemsoftratniag in haematology are 
before proceeding to discuss its scope and extent. - . < ... 

PRESENT POSITION . 


Nearly all the medical colleges in India that 'undertake postgraduate reaching in -pathology 
aim at a comprehensive training which includes, besides tissue-pathology; aho bacteriology, im- 
munology, haematology and chemical 'pathology. -Only recently has microbiology separated 
out from pathology in some of the iostitucions. . I am not aware of a separate department of 
haematology existing in any of our medical colleges so far. • It forms a part of the'depar tmeat 
of pathology where the haematologic work of the rest of the hospital is done in the 'clinical 
pathology laboratory attached to the hospital. A haematologisf,' in India today, is almost 
always a pathologist who has spent his professional life in a laboratory investigating patients of 
blood disorders. At many centres this specialist also undertakes > work in other branches of 
pathology, like chemical pathology or Bldod Bank. As a rule, the haematologist investigates 
the patients of blood diseases in complete isotatron and, therefore, he seldom consults his 
clinical colleague. ’ ' ‘ 

FUNCTIONS OF A TRAINED HAEMATOLOGIST . •. 

Before defining the extent to which a post^adnale student of pathology should receive 
training in haematology, it is necessary to know what we wish to make of .these students by the 
time they finish the training. Although the scope pf work of a pathologist who is trained as a 
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for teaching assignment nor for research career is soch a situation suitable The thesis is more 
or less a passport for a candidate as ii enables hun to appear m the final cxamiration 
As he IS m a hurry to complete the thesis he cares little to give his thesis a scientific orientation 
Besides the thesis is written at a time when he knows little of the various technic 
used m pathology A more fruitful result can be obtained if the practical and theory cu 

minations are held two years after the vocational and practical training programme m patho 

logy If the candidate qualifies in these examinations he should then be asked to pursue 
research and submit his thesis i 

Some universities m Ind a have lately introduced Ph D in pathology which is a healthy 
development towards the training of future research workers The rules are however not 
very explicit about the training programme or about the admission requirements Candidates 
should be admitted for Ph D degree only if they hold a postgraduate diploma or degree 
in pathology With the vast expansion in knowledge and the introduction of numerous 
elaborate technical procedures it is essential that a candidate who intends to embark on a 
research programme which is likely to make original contribution to the existing knowledge 
on the subject should be well versed with the base fundamentals of the speciality It 'S 
only then that he can be expected to fruitfully carry on such an investigation to completion 
Though the award of the PhD degree is mainly based on the thesis it is essential that such 
candidates during the period of their research training are given both vocational and practical 
training on research methodologv 
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besides participating in the undergraduate leachitig, in fleparimcntal -seminars, -in cliojcd- 
pathologic conferences and in autopsy discussions. 

The second year of the training should be spent in both the departments oT pathology 
and of medicine. A practical and convenient way would be for the students to spend the 
mornings in the hospital ward for studying the .patients. Complete laboratory work of blood 
dyscrasias of the patients could be underta'keri by 'the students at this time. This would give 
them a total perspective of the disease and afford, an opportunity for learning, not only -the 
techniques that form an essential part of haematology training, but alsotooorrelate the bio- 
chemical, pathologic and pharmacologic mechanisms. Attendance at ward rounds and partici- 
pation in bedside clinical conferences would stress the special relationship of haematology to 
cltnicai medicine. A suitable research p'roblcra, to form the subject of the thesis towards the 
postgraduate degree, could also be worked out during this period. 

The whole of the third year should he assigned to an intensive study of the speciality. This 
could take the form of examination of blood, bone marrow, splenic and Jyrophnode punctures 
in relation to clinical and biochemical changes that frequently find specific tncrphologtc expres- 
sion in the biopsy material. Semiriars on the basisof suitably selected reading assignments 
could be designed in order to covet the various fields of haematology. Initiation into experi- 
mental haematology by devising simple animal experiments, such as (a) production of haemo- 
lytic anaemia, (6} administration of a foUc acid antagonist, (c) production of sterile abscess, 
(d) production of hepatic insufllcieney, can give the students an tnsight into the basic mechanism 
of some of these processes. Exposure to experimental work will not only bring the student in 
contact with the material studied, but would enable him to develop an appreciation of the 
method of science and of interpretation of experimental data. It would train him to observe, 
think and perform experiments. 

EXPECTED RESULTS 

After this, it would be reasonable to expect from the students (o) an adequate amount of 
knowledge to carryout by themselves and supervise simple haematological techniques, (h) to 
interpret the morphology of the biopsy material like blood, bone marrow and I>inph nodes, 
(c) an UDdersfandiDg of the fundamentals of blood dolling and its disorders together with an 
ability to carry out investigations, and (d) an understanding of at least the principles involved 
in some of the more modern investigational techniques, especially with reference to radio- 
isotope studies. 

BACKGROUND PREPARATION DIFFICULTIES 

In outlining the scope and extent of training in haematology, I am very conscious of the 
difficulties likely to be faced in its implementation. It is absolutely necessary to have adequate 
and qualified staff. Special equipment is another prerequisite. It may appear wild thinking 
to many, but the quality of training would be far more sound if one of the staff in the section 
of haematology is a physician holding a joint appointniemt in the departments of pathology and 
medicine with some beds under his complete charge in the hospital. For reasons beyond our 
control, this may be difficult to achieve at many places. In that event the responsibility for the 



264 


POSTGRADUATE MEDICAL EDUCATION 


haematologist, or what may be called a laboratory haematologist, will vary with the circtioi* 
stances, to my mind it could be broadly divided into three categories: 

1. Organisation and supervision of routine hospital haematology •Service. 

2. Detailed investigation of patients of blood-dyScrasias. 

3. Teaching and research. 

In outlining the above duties, I have been guided by the fact that in this country, at least 
for a number of years to come, the training in haematology would be the responsibility of 
the department of pathology. Many would seriously question this arrangement and doubt 
whether an adequate training in haematology is possible in a department of pathology. Haemato- 
logy, no doubt, has deeper roots in clinical medicine and, in recent years, ihe "haematologist 
has come to share more and more with the physician in the cate of the patient. 

I find it difficult to accept the idea that the haematologist should have beds in the hospital 
under his complete charge. This should still be the responsibility of the physician who can 
view the patient as a whole, and not as an isolated haematologic problem. Where is the 
blood disease that does not affect the. rest of the human systems? The crux of the problcffli 
to put it in Dacie’s words, then is “how can the laboratory haematologisl’s knowledge and ex- 
perience and his natural desire for some control over the investigations and treatment of patients 
be reconciled with the undoubted right of the cUoiciaos to have full charge and responsibility 
fw patients m their cate?” There is no easy solution to this problem. It only emphasises 
the .departments of pathology and-mediclne, if the 

postgraduate training m haematology is to be effective. •• . - • 

PATTERN OF TTIAINING Atfe PLACEMENT 

S’Lhowrho™ 7’" h"T'-5iblc Tor a postgraduate student 

lue pSo« a'^^ various su^speoialities like 

Wledge in haematoir^ ?he an^e" “’' 0 ^""? microbiology, to acquire sufficient 

impossible to acquaint .hc^tuden.s^ra,, ,b. fl^^^^^^ “ " “ 

of a sob-specialiiy. Ah ever.inpp..!,,- speciality or, for that matter, 

nonavailability of increased cu„icub°^,!Z'’“^ Ite oth'"*®' I" ”*• "" T'’ 

no longer possible to aim af a eemnnak. • . . roake this 'difficult to achieve. ItJS 

its sub-specialities. Hence, our aim shouirferTr”® •I'ut would embrace all 

against the background of general Uainintr • ®®Phasis on one of the snb-specialities 

legists trained primarily as hhtopatbolofT*f«!L k* ® thisway we may have pafho- 

to fulfil his own place in the broad discipline of '^hcmical-pathologisis, each 

Having thus defined my premise I would H 

that I consider essential for a postcradnai ' •' .®f Staining in haematology 

should extend for a minimum of three years 'afi ** Pathology. The period of training 

should be spent in the various .sections of the ^ registration. The first year 

the $tudents should fully share in the rontin». ®P^”“em of pathology during which time 
Jhe rcspectivc sections of.the department, 



TEACHING OF CLINICAL PAraOLOGY, TO POSTGRADUATES 

Dr. D. N. Gvpta 


TT would be appropriate to define'cllnical pathology before considering the' necessity of teaching 
it to the postgraduates. Dyke defines cUnicai pathology as "that field of medical activity 
covering the application through the insirumcniaHty of the hospital laboratory of its basic 
sciences to the clinical practice of medicine both in the diagnosis and in the treatment of disease.” 
Its purpose thus is strictly practical and its immediate aim is. the care of the patient. As’a 
clinical pathologist, one is required to provide definite answers to ' specific questions regarding 
the patient’s illness. Does the patient have diabetes? Is the patient's anaemia due to iron 
deficiency? Docs the child’s fever, headache and neck rigidity signify meningococcal men- 
ingitis? Are the paticnt'S'cnlarged lymphnodcs in the neck an evidence of a malignant disease? 
\Vhen the pathologist provides answers to questions such as these be is functioning as a clinical 
consultant. This is the sense in which the terra clinical pathology is used in this paper. 

Because today's research becomes tomorrow’s toutioe, there is an ever-expanding scope for 
clinical pathology. More tests and still more tests seems to be the order of the day and hence 
the expansion is indefinite. Unlike specialities like venereology, tuberculosis infectious diseases 
etc., which have shrunk or are shrinking as a result ofthe contributions of fesearchi the opposite 
is the prospect with clinical pathology. With increasing longevity,' screening of healthy persons 
will become a routine. This again will mean more tests and cytology and biopsy wiil be in 
greater demand. 

Laboratory tests increase by approximately 50 per cent every decade. ' This increase means 
that no single individual can hope to become an expert in all aspects of clinical pathology. The 
organisation of a service in clinical pathology now demands a team- composed of individuals 
with special knowledge of the disciplines concerned. The traditional subdivision of this disci- 
pline are haematology, chemical pathology, clinical bacteriology and morbid anatomy or surgical 
pathology. Variations in the pattern of the' set-up exist in various institutions and no rigid 
criteria can be laid down. It is ironiatcxial whether the parent department of microbiology,’ 
chemical pathology and morbid anatomy arc separate entities or a combined department. It is 
much more essential that the postgraduate is exposed to the application of the basic principles 
of these sciences as well as to the problems of the patients in the wards or in their homes. . 

As mentioned above, clinical pathology >s'a heterogeneous field and its teaching to the post- 
graduates is a multifaceted prohlem. 1 shall, therefore, confine myself only to the following 
three aspects: 

(o) Role of teaching hospital in postgraduate training in clinical pathology. 

(h) Case method of study of clinical pathology, 

(c) Pathology as an internship programme. 
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organisation and execution of haematology trs^ing should be delegated to a committee, one 
member of which should be from the department of medicine. • In this way willn ■ postgraduate 
of pathology be trained as a haematologist with due emphasis on its clinical aspect. 
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approach lo medicine. For these reasons, a proper blend of the various teaching methods 
would be necessary. For the leaching of clinical pathology, CPC type or a case method type 
of teaching has obvious advantages. Unfortunately, m actual practice, in CPCs there is an 
emphasis on rare diseases or upon rare manifestations of common diseases. There is an 
element of guessing and an earnest attempt to come as near the diagnosis as possible. Since it 
is the pathologist who has the last word in CPCs, it is likely to give him as undue sense of 
importance regarding his own observations and conclusions and a tendency to minimise the. 
clinicians’ difficulties and points of views. A modification of this method of teaching can be 
used to impress upon the postgraduates the need for an integrated approach (o the subject A 
group of S>)0 students may be given printed notes giving clinical history, X*ray and laboratory 
findings including surgical pathology or autopsy materials if any. Along with these notes a list of 
questions of pertinent enquiry and important refereaces in the literature on the subject may 
also be given. About a week later, a round table conference can be organised lasting for 1 to 2 
hours in which physicians, surgeons, pathologists and, if possible, biochemists and bacterio- 
logists should participate. The case then may be discussed by one of the postgraduate 
students who would review the relevant literature and give his opinion as to the course of the 
disease and mistakes, if any, committed by the clinicians or the investigative departments. 

Such a method of case study laying stress on the common diseases provides an opportunity 
for a full and frank discussion on (he why and wherefore of a problem giving at the same time 
as integrated approach which is so very esseotial in (he understanding of a disease. Pathology 
must always be oriented towards clinical medicioe. Proficiency in tbis subject can so more 
be nchieved in the isolation of the laboratory or research institute than can surgical judge* 
meat be acquired in the dissection ball or experimental surgical laboratory. We need cons* 
tani reference to the day-to-day routine of the hospital to give breadth and depth to our teach* 
ing, research, and practice. Without tbis source of new ideas and this testing place for old 
ideas (he dimensions of our speciality (end to become shallow and narrow. 

(C) PATHOLOGY AS AN JNTERNSHIP PROGRAMME 

The rotation of the postgraduates through the various subdivisions of clinical pathology 
has already been referred lo. The importance of such an in-service training programme cannot 
be overemphasised as it is firmly believed that a pathologist cannot be trained without doing 
Site work ofa ^ibolqgist— of course under jiuidancc and assistance at a supervisory level. 

Some of the hospitals feel tempted to become teaching hospitals under the mistaken belief 
that they would get extra bands at no cost. Tbis is not only a wrong assumption but positive- 
ly a dangerous one What such hospitals need is not in-service trainees, but assistant patho- 
logists. It is to be emphasised (hat (he establishnient of a residency training programme does 
not decrease the need for senior staff, but actually increases it. For example, after an autopsy, 
a senior member should sit down with the postgraduate residents and go over the organs. He 
should then direct them to read the relevant literature for further study. Later, the microscopic 
slides should be reviewed and possibly some more relevant literature studied. In short, the 
senior pathologist does as much work at (be autopsy as if he had done it himself. The same 
ap'plies to surgical specimens and many bacteriological and chemical determinations. 
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(A) ROLE OF TEACHING HOSPITAL 

All hospitals have one basic objective and that is to offer patient-care and community 
service. The leaching hospital, in addition, niust.provide a ,propcr climate for teaching (under- 
graduates, postgraduates, Tellows, residents, etc.) and research. There mustTje' a proper synthesis 
of these three functions, and to place any one of these above the other is to lose sight of the 
ultimate objective. Let these objectives made complementary and not competitive. Un* 
fortunately in our country at present the conditions are far from what they should be. In many 
of the hospitals which are attached to medical colleges, patient-care is regarded as service load 
and hence merely tolerated as a necessary evil- Trainees working in such an atmosphere do 
not imbibe the kind of community responsibility that the public expects of medical men. 
There are also hospitals where little or no attention is paid to teaching or research and the 
attention is focussed on either quick turnover of the patients or on undue economy in drugs, 
dressings and staff. Obviously, such institutions are not conducive to teaching or research. 

The department of clinical pathology in any teaching hospital should serve as a means of 
integrating all the clinical activities of the hospital. Its influence can go beyond the four 
walls of. the hospital to all the practitioners In the area 'dependent on the hospital. It is in 
this department that .all the basic scientific disciplines are brought into relation with clinical 
sciences. It is here that the clinlclaos get -acquainted with the procedures they increasingly 
demand, and learn to assess the significance of the results upon which they become increasingly 
dependent. In the face of the present developments it seems inevitable that the rational practice 
of medicine in future must come to depend more and more upon the training received by 
the medical student (whether undergraduate or postgraduate) in clinical pathology and the 
extent to which its influence permeates the whole of the hospital. 

It would be generally accepted that different kinds of training -are required to produce a 
diversity of experts required in this discipline. A majority of the postgraduates would like to 
take positions in the teaching hospitals with opportunities in teaching and research. Some 
would become general practitioners of laboratory medicine and a .few would take to research 
careers. The training in clinical pathology is desirable for all the three categories, especially 
tor he first two it « suggested that the training period should be three years. For 
^ subdivisions of the discipline like surgical 

Lupv most bacteriology and haematology, etc. should 

those going to join teaching hospitals, it would be 

cytology. immuoopIthoto^'etJ For any sub-speciality Uto 
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research activity. However -th re sS L . 
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(B) CASE METHOD OF STUDY OF CLINICAL PATHOLOGY 
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teacher relationship. ^imUarly. ih. 
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themselves to match them 

It goes without saying that a museum must be ftelliighted A dun musty room is not a 
museum at all A minimum of one 4*foot tube>light per hundred sq ft is needed 

Who should be allowed m the museum? Anyone with a genuine desire for medical know- 
ledge should be allowed to make use of the museum Whether he is a student of high school, or 
arts college, or professional student, all should be welcome under proper escott Nurses, techiii- 
cians, and all categories of hospital personnel will profit by studying m a modern museum 

A medical museum should not be a dull place and it can be made attractive, clean, well 
lighted and Nentilated and well arranged, and, therefore, palatable to professional people and 
others alike. To see is to learn, aod to learn u to usderstaod and enjoy 
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themselves to match them. 

It goes without saying that a museum must be welllighted. A dim musty room is not a 
museum at all. A mioimum of one 4*foot lubC'light per hundred sq. ft. is needed. 

Who should be allowed in the museum? Anyone with a genuine desire for medical know- 
ledge should be allowed to make use of the museum. Whether he is a student of high school, or 
arts college, or professional student, all should be welcome under proper escort. Nurses, teebni- 
dans, and all categories of hospital personnel will profit by studying in a modern museum. 

A medical museum should not be a dull place and it can be made attractive, clean, well 
lighted and ventilated and well arranged, and, therefore, palatable to professional people and 
others alike. To see is to learn, and to learn is to uoderstand and enjoy. 
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EDUCATION is a continuous proccs* and it must not be confused with giving degrees. We 
must realise that formal teaching only lays the foundations on which the superstructure 
of medical knowledge is to be raised, which requires both experience and critical observa- 
tion. Such an education begins mainly after formal education is over. “Education for medi- 
cine must move from objectives placing such great emphasis upon the acquisition of information 
toward objectives more effectively promoting the ability to select, organize, and evaluate infor- 
mation in a way that will stimulate as well as satisfy curiosity and also foster the kind of clini- 
cal perception which the judgement of learned profession wrill increasingly require” (Darley, 1962). 
Today medical research is developing at an unbelievably fast pace. With more and more insti- 
tutions devoting themselves to whole-time research and vviib the increasing consciousness of the 
value of investigative work in the pursuit of knowledge, there has been a “crescendo outpouring” 
of information. "Publish or perish seems as physiological an urge as “reproduce or die” (Drjcr, 
1962), and this explains why u is extremely difficult for even whole-time teachers and research 
men, let alone general practitioners, to keep abreast of what is going on m their own respective 
fields. 


Most conferences on medical education debate on how much to give and how to give what to 
the undergraduates and postgraduates. It the praaicc of medicine and the art of healing has to 
be determined by a physician’s education in the true sense of the word, one must admit that a 
woeful gulf exists between what one knows and what one practises. "If education truly means 
learning all one’s life, as Plato so wisely insisted it must, then the dividing lines we draw between 
undergraduate, graduate and postgraduate medical education are institutional, not personal, 
boundaries” (Dryer, 1962). It is, therefore, logical that we should pause to consider whether 
our task finishes after the award of degrees to the student, and if not, what should be done under 
the present circumstances of fast-increasiug knowledge. 

The continuing education of a physician has, unfortunately, to compete with the pharmaceuii- 
cal industry with its vast resources and unqualified roving teachers in the garb of agents who, 
in the process of extolling the virtues of their products, also do their share of brainwashing by 
percolating some of the none-too-useful inforrnatiOQ that they may have. Small wonder, steroid 
hormones have been seized upon by medical practitioners for producing magic cures that naturally 
enhance their prestige m the eyes of the patient, but the ill-effects that result from such a regi- 
men in the long run arc laid at the door offale^ AnJjhwstijiv.wb.vzfe.'i'j.'BA 

the history of therapeutics in recent years have, to some extent, become a scourge in medical 
practice on account of their indiscriminate use. The treatment of even common ailments in 
general pracucc has come to be more symptomatic than curative, aimed at bringing a quick. 
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aibiet lesser, relief in the long run. One of the reasons seems to be that the pathophysiological 
basis of a disease, which explains the symptoms of the patient and the course of the disease, is 
often all but forgotten. Old beliefs, with the passage of time, have hardened into curious 
incongruities which have no justification to exist any more in modern medical practice. Treating 
all anaemias with liver extract and iron, any liver disease with methionine or liver extract, are 
common examples seen in everyday practice. To the by public a pathologist unfortunately has 
come to imply a person who is merely a tool in the process of diagnosis — one who reports on 
stool, urine and blood samples to support or guide a clinician’s diagnosis. It is needless to 
emphasise that such simple laboratory procedures arc no longer considered the function of a 
specialist and many institutions even shun the use of the term “clinical pathologist.” Pathology, 
in the context of true education, is the science which bridges the gulf between abstract metabolic 
phenomena at molecular level and clinical medicine, that gives a tangible explanation of the 
basis of disease. In that sense, no education, to a practitioner, is complete without a pathologist 
who in fact has a pivotal role to play. 

What, therefore, has the pathologist to contribute to the process of continuing education 
which begins after the formal award of the graduate degree? One may discuss pathological 
education is two phases: 

1. During the training period of the resident in clinical sciences. 

2. During one’s career as a general practitioner or a specialist. 

That some education in pathology as a part of the formal trainiog of a resident working 
for a clinical postgraduate degree is essential, is evident from the fact that in practically 
every examination, including anaesthesiology, the ritual of showing pathology specimens to 
the candidate is performed. 1 call it a ritual because very little attention is paid to this 
subject during the period of trainiog. I should not like to discuss this topic in my 
paper as this might be a subject for detailed analysis in the training parts of differcot 
specialities. 

What is neglected more in the coatinuing education is the role of the pathologist after the 
struggle for degrees is over. Therefore, keeping both ’'aon-instituiional” physicians and “insti* 
tuUonal” physicians in mind, I should like to emphasise that our aim should be to bring the 
know ledge to the door of the practising physician in a form suited to the needs of the practitioners. 
Advances in medical research have to be brought to him in an intelligible, applied form rather 
than by displaying the mlaulia. This can be done in several forms. 

1. Practitioners' Conference 

A regular periodical session may be arranged in the medical teaching centres. It shall be 
a part of their regular duty to arrange conferences on the lines ofa panel discussion, with the 
pathologist as the pivotal figure. In informal sessions of this nature, discussions may be kept 
at an even keel and the morals derived must be such as may be of use in everyday appI.cation 
to the physician. Such sessions are in fact arranged periodically by the Indian Medical 
Associatioa and are known to be useful to the psaciiiioaers. 
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2. Clinical Palhological Conference 

This is recognised as the most useful single exercise in any teaching centre. An autopsied 
or surgically operated case that has been analysed iseU is generally selected. A clinician discus- 
ses the pros and cons of the differential diagnosis in the light of available clinical and labora- 
tory data. The pathologist in the end reveals the morphological findings and follows it up by 
an explanation of clinical phenomena observed in the case. A single exercise of this kind, 
wfach is a regular feature in some ceistres, is Vnown to attract the largest number of practitioners 
from the city. 

3. Visits by Teams 

A selected team from a medical centre, which iscapafalc of talking on one or two selected 
topics m a correlated manner, may pay periodic visits lo different parts of the State on speci- 
fied dales. During these visits, they may hold panel discussions and demonstiations or some- 
times even give lectures based on tbeir onm experience. The idea is that, since a practising physi- 
cian does not have much time to attend exercises in the teaching centres, educational facilities 
may be made available to hun outside the immediate orbit of a medical college. Visits by teams 
of experts and talks on codemic disease problems, such as goitre, bladder calculus, yaws, or 
diseases of malnutrition, vvill be of immense benefit from both preventive and curative view* 
points. 

4 Formal Courses 

Periodic courses on selected topics may be arranged depending oa the interests of the patho- 
logist and the amount of maletial available in a pariicular centre. Courses on interpretation of 
blood smear and bone marrow, interpietatioo of electrocardiogram, exfoliative cytologic diag- 
nosis and others may interest not only the pathologist but also the internist. 

5. Concspoodence Courses 

This type of course has been successfully tried out at ihe University of Kansas School of 
Medicine which has a department specially meant for this purpose. The course is designed for 
self-education by providing interesting case histories, inviting answers to selected questions and 
then sending the corrected answers which may pertain to all aspects of the patient's clinical 
course. 

It should be realised that the implementation of the above proposals needs resources as well 
as qualified staff and, therefore, it may not be possible for the newer colleges lo undertake 
them immediately. It is, however, felt that unless a beginning is made, at least in some of the 
established institutions, we would continue to negleet the education of the physician, which is 
important if wc have to improve or even preserve the quality of service provided by the 
medical profession. 
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Principal and Professor of Bacteriolosy, Medical College, Calicui 


JN deciding what should be the extent and content of the knowledge of a particular specialist, 
it is essentia! first of all to decide what the specialist is going to be: bis field of work, 
the extent, nature and scope of his work. Unless we know what is expected of hint, 
it would not be right to formulate what be is expected to know. Hence, the first question 
to be decided is what will be the function or functions of a person who has got a postgraduate 
degree in pathology. In our country, we can broadly divide the medical colleges into two types: 
those with separate departments of pathology and bacteriology and those with composite depart* 
meats of pathology aod bacteriology. In such areas where there arc separate departments of 
pathology and bacteriology, the head of the department of bacteriology or any person above the 
level of a tutor is expected to possess a postgraduate degree in bacteriology (bacteriology here 
is used loosely for microbiology as today bacteriology is a mulli>disciplined speciality ioclud* 
ing systematic and applied bacteriology, immunology, virology, medical mycology and 
parasitology). In these places the professor of pathology is solely aod wholly in charge of the 
pathology department and in many cases of (be clinical pathology department of the hospital 
os well. In the other areas where there arc composite departments, where pathological and 
bacteriological work are done in the same department, the bead of the department in ninety 
per cent of the cases is a person with a postgraduate degree in pathology. Occasionally, 
one may fmd a person with a postgraduate degree in bacteriology heading the depart* 
ment. I am not aware of any such person. Coming to postgraduate courses ofTcred 
in pathology, here also there is considerable variation in the content and standards 
set for the students’ knowledge in bacteriology. We have, on the one hand, colleges 
with separate postgraduate courses in pathology and bacteriology as in the Madras Uni* 
versity colleges, Andhra University colleges, and in the upgraded departments of pathology and 
bacteriology at Visakhapatnam. Here, the student is given an M.D. in pathology with 
bartmo\ogy as his subsidiary, or an M.D. in bacteriology with pathoiogy as his subsidiary, in 
Lucknow, they olTcr an M.D. in pathology only, but the candidate is expected to know both the 
subjects equally well. The candidate takes cither bacteriology or pathology as a subject for 
his thesis. In other places, like the University of Delhi. AIMndia Institute of Medical Sciences, 
candidates doing pathology for their M.D. degree have to know some bacteriology but the course 
of study seems to vary from institution to institution and is vaguely dchccd. Having, thus, brought 
out what to my knowledge are the conduions existing in our country, let me proceed to lay down 
what 1 feel should be our norm. If an M.D. in pathology is expected to head a combined depart* 
ment of pathology and bacteriology with the responsibility of undertaking bacteriological work 
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as w ell, or if he has the ultimate responsibility for the correctness of the report emanating from 
his laboratory and if he has the responsibility to train candidates for M.D. in pathology including 
bacteriology, then the person taking an M.D. degree in pathology must have more than a working 
knowledge, or rather a sound knowledge of bacteriology as well. Today the sciences of 
pathology and microbiology are so vast and varied and divided into a number of disciplines, 
each ofa major stature, that It will be futile to expect any one to have a comprehensive know- 
ledge of both bacteriology and pathology, let alone in one of the major fields. Therefore, we 
have to compromise, but unfortunately it seldom serves the purpose. But, in the case of a person 
heading a combined department, it should be compulsory, or rather, to put it in a noncoatro- 
versial way, if there is a fully qualified bacteriologist in his department, an M.D. in pathology 
need have only a sound knowledge in bacteriology equivalent to the level possessed by an under- 
graduate of a very high quality, say, a first class student, audio addition he should have done with 
hjs own hands most of the exercises in bacteriology, such as study of cultures, isolation of 
organisms, examination of pathological specimens, performance of routine serological and other 
bacteriological techniques. In a good medical college, with a well-equipped and properly staffed 
department of bacteriology, all those faciUdes ate tendered available even for an under- 
graduate. More than that we need not expect in the case of a candidate for M.D. in 
pathology. We may therefore include bacteriology as a subject in Part I of M.D. just as for 
clinical subjects they have a Part I in basic sciences or for fellowsbip a preliminary examination 
in basic medical sciences. 1 do agree that there is no scope for a praclical examination in this 
arrangement. A candidate who has handled specimens and performed experiments with his 
own hands would be able to appreciate and properly understand the subject of bacteriology. 
Such a knowledge of bacteriology is essential whether he is beading a composite department oi 
not. At preseni, what I find is that the standard of examinations for M.D. in pathology, where 
bacteriology is taken as subsidiary, varies from place to place and the variation is sometimes 
very wide. In some places, many examiners — often they themselves are microbio- 
logists— consider knowledge of bacteriology as an inessential requirement and, therefore, 
the examinations arc often conducted in a lighthearted way. In some other places 
the scheme of the examination is elaborate but the knowledge expected is very little. 
In my experience, 1 have found that in many places no proper training is being 
given m bacteriology to those who are doing M.D. in pathology. In many places, 
students do not even spend a month in the department and often neither the candidate 
nor the microbiology department is interested in the proceedings or in the outcome of the 
examination in bacteriology. Such a state of affairs is Indeed pitiable. It appears to me on 
going through the syllabi and from talks with various pathologists that the original intention of 
having the subsidiary subjcclofbacterblogy for M.D. in pathology was (1) that the candidate 
should answer a paper in general bacteriology and applied bacteriology and (2) that he must 
be able to report correctly on pathological specimens for diagnosis. With these objects in view 
papers are set and practicals devised. We give him either a mixture of organism or a pure 
culture of an organism and a pathological material like a swab or faeces or urine for cui/ure 
and reponmg. We give him experimenU in serology like a Widal or a Kahn or VDRL. We ask 
him to do certain animal experimental leadmiques like bleeding a gumea-pig, intra-cerebral 
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inoculation into young mice, injection of infectious material via various routes into animals, etc. 
With the considerable advances in the field of virology, many people feel that they should 
know the elements of virology also. This will add to the burden and there are too few places 
in India where such a training can be given. Moreover, there are too few people who can give 
such a training. 

The case of parasitology is far from satisfactory. With parasitic diseases playing such a 
havoc in our country and being the causes of many major ailments, the emphasis on parasitology 
both in the undergraduate and in postgraduate curriculum is woefully inadequate. I must 
confine myself to the postgraduates and I must add that a student of postgraduate class must 
know as much of parasitology as a first class undergraduate is expected to know. Whether he 
should have a separate paper, or ubetber be should have a separate practical, are questions 
which are not easy to answer. At many places, parasitology is taught by the bacteriology 
department; at some places it is taught by the pathology department and at all places it is 
laught by the preventive medicine department. Thus, there is a division and a duplication of 
labour in the medical colleges with no streamlined or sensible via media. I would personally 
prefer parasitology to be taught by the preventive medicine department, particularly at 
present, because preventive and social medicine is being taught in a more elaborate way right 
from the 3rd year onwards everywhere. Medical parasitology should be an essential compo* 
nent of any preventive medicine department and it should be their job to teach it. Till such 
a decision is made, the course of study to be covered by the postgraduate in pathology is linked 
with the question whether he is expected to teach aod^r also to do research in parasitology 
or not. Today the functions of the pathologist in regard to parasitology, at those pbccs where 
parasitology forms part of the department, are diagnosis in the clinical pathology department, 
setting up of practicals for undergraduates and giving of lectures. For this, the knowledge 
possessed by a first class undergraduate would be more than adequate. As to whether there 
should be a paper or part of a paper in theory, or whether it should form a major division 
in the practicals and an integral part in the viva, all these would depend upon what the 
pathologist is expected to do. In any case, his knowledge should be equivalent to that ofa first 
class undergraduate. 

It might appear from what I have said above that 1 have not given any clear answers and 
that I have only posed a number of questions. Dut the very fact that such a large number of 
questions have been posed indicates that our first task is to get acquainted with the problems 
confronting us. And, once the problems arc ascertaiaed, the answers follow. I certainly feel 
that, to expect a postgraduate in pathology to be omniscient in pathology and microbiology, 
docs not conform to the existing practice outside our country, nor is it humanly possible for a 
person to be omniscient in both the sciences. 
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Prof. P. N. Wahi 

Chairman and Principal, S. N. Medical College, Agra 
Dr. D. J. Reddy 
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The objects and aims of postgraduate training in pathology were outlined as follows: 

1 . To produce postgraduates to teach and to carry out research. 

1. To produce specialists for laboratory services as a part of the patient-care programme. 
3. To impart postgraduate education in pathology to postgraduates in clinical subjects. 

Institution Requirements 

A postgraduate department of patbolo^ should be adequately equipped and staffed and 
should have the following sections; well-organised surgical and autopsy services; cytology; 
experimental pathology; chemical pathology ; clinical pathology; haematology; histochemistry; 
museum; and audio-visual aids. Each of these secions should be under the guidance of aa 
associate professor with iraioiog in the sub-speciaVuy. 

In addition, good departments of biophysics and biochemistry should be closely associated 
with the department of pathology. Tbereshould be a good departmental library with a 
reprint section. An air-conditioned instrument room and a conference room are necessary. 

Nomenclature of Postgradnaie Degrees 

The three degrees to be adopted are (I) Diploma in Clinical Pathology, (2) M.D., and 
(3) Ph.D. 

Daration of Trainug 

The course leading to the D.C.P. should require two years, the M.D. course four years 
after full tcgistcaiios, and the Ph.D. course six years after full registration, or two years after 
obtaining the M.D. 

Method and Content of Courses 

The emphasis of the courses should be on self-education through in-service training, surgical 
conferences, clinico-palhological conferences, tumour clinics, seminars and group discussions. 
Day-to-day material jo the department shtniU be used for teaching by means of demonstration 
and discussion. The postgraduate student in pathology should not only acquire competency in 
tissue diagnosis but should also be inUoduced to the basic skills and techniques of processing 
tissue specimens in a clinical laboratory. Ad introductory course in the basic sciences, 
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including principles of animal care and breeding, and medical writing should be compulsory for 
aJJ students. They should also have a six-iaontb training period in the department of 
bacteriology, where they can learn principles of bacteriology, serology, immunology, and 
parasitology. 

M.D. and Ph.D. candidates should learn research methodology through participation in 
the research programmes of the department and the preparation of theses. Thesis should be 
submitted either before or within one year after the examination for the degrees, and they 
should receive an objective evaluation with a grade. Special recognition should be given to 
exceptional theses. 

i’ostgradualc Training for Clinical Specialists 

The pathology department has an important role in imparting postgraduate training for a 
clinical speciality. This can best be done by having the candidates appointed full-time to 
the pathology department for six months. During this lime they should participate in all the 
service and teaching programmes related to their specialities. 
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ORGANISATIONAL PATTERN OF POSTGRADUATE TEACHING 
IN AHCROBIOLOGY 
Prof. N. L. Chitkara 

Department of Pathology d Bacteriology, Medical College, Amritsar 


'THE pattern of teaching in microbiology, as in any other science, should cater to those aims 

which are governed hy local requirements- The basic needs of every country are similar 
but they differ because of dilTerent priorities. Ours is a fast-devcloping country and postgraduate 
education in the medical science is still in its infancy. Thus, we have to evolve a pattern which 
suits us best. 

From the point of view of priority, the aims of postgraduate education in microbiology in 
our country should be as followsi 

1. Diagnostic service. 

2. Teaching, 

3. Research. 

In a majority of the medical colleges in India, pathology and bacteriology are combined at the 
undergraduate level and in some even at the postgraduate level. In more developed countries, 
however, microbiology is a separate discipline, and in view of the vastness of the subject, this is 
highly desirable. Therefore, at least at the postgraduate level, tnicrobiology should be separated 
from pathology in the Indian universities as well. 

POSTGRADUATE COURSES 

1. Diploma in Clinical Pathology (D.C.P.) in which clinical bacteriology forms only a small 
part. 

2. Diploma in Bacteriology. This has not been introduced in any university in our country 
so far. 

3. M.D. (Microbiology). 

4. Ph.D. 

It has to be seen yet how these teaching courses fit in with our requirements. 

For diagnostic service, a one-year diploma course in clinical pathology and bacteriology 
should ordinarily serve the purpose. Such trained penonnel are, particularly, needed for non- 
teaching hospitals. \Vc must remember that hospital care depends largely upon its laboratory 
service and, as regards bacteriology, at the moment, nothing exists in the non-teaching hospitals. 
The question arises whether training in such courses, as exist at present in different parts of 
our couotrjr, serves the purpose or not. To my mind, the answer is, no. Then should these 
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be scrapped? 1 will again answer in the negative. The reason for this is not far to seek. 
Oar standards of teaching, at the moment, are poor and for this we oursehcs are to be blamed. 
But diplomas have no place in a teaching institution. 

M.D. This should be open to medical graduates only- There should be 3 years of inten- 
sive training. Emphasis should be on practical training and research methods. It shou’d 
cover all the branches, viz. bacteriology, virology, mycology, serology, immunology and 
parasitology with, of course, a greater emphasis on one of these specialities. In addition, the 
candidates should have some training in medicine and biochemistry too. 

Ph.D. It should be a research qualification in any one of the branches mentioned above 
with a background of the knowledge of other subjects. 

After M.D., medical people may be encouraged to do Ph.D., thereby specialising in one 
particular branch. Non-medical graduates may also be encouraged to work for Ph.D. so as to 
equip themselves for research m the various specialities of microbiology. 

The aforesaid postgraduate training courses should sene the purposes of both teaching and 
research. 

SELECTION OF CANDIDATES 

Microbiology is a medical science and is linked with the concepts of biology, chemistry, 
and physics. It is essential that the students have a good knowledge of these subjects. By 
the time the medical graduates come out of the universities, they usually forget most of the 
basie subjects and it may be necessary to impart a re-orientation course in biochemistry at 
the time of the M.D. training. Only those with an aptitude for the subject should be selected. 

NON-MEDICAL MEN AS TEACHERS 

They are well suited for the teaching of biochemistry in relation to microbiology. In fact, 
they can cicej ibe medical men in fundamenfa] research io this subject and they must be encour- 
aged and respected as much as any medical person, if not more, for postgraduate training 
in microbiology-. 

ORGANISATION OF DEPART.MENT 

The postgraduate department of microbiology should be divided into the following sections, 
each under the charge of an associate professor with one assistant professor and 1-2 lecturers 
Of research officers: 

1. Bacteriology. 

2. Virology. 

3. Mycology. 

4. Parasitology. 

5. Immunology. 

6. Biochemistry. 

The overall charge should be under a professor who should have at least 3 years of experi- 
ence as an associate professor. The staff may tM be available immediately. 



AIMS AND CONTENT OF POSTGRADUATE MEDICAL 
EDUCATION IN MICROBIOLOGY 

*B. RAMANARAYilN^ MUltn 


'THE science of microbiology forms the foundation for the study, prevention and eradication 
of communicable diseases. These ailments are still very common in India and contribute, 
to a large extent, to morbidity and mortality. Therefore, the training of microbiologists is, 
and will remain, very important for several years. Not much of microbiology is included in the 
undergraduate curriculum and even less of practical work. Therefore, the postgraduate in 
microbiology practically starts from scratch. 

AIMS OF POSTGRADUATE MEDICAL EDUCATION IN MICROBIOLOGY 

The young men and women who take up microbiology as a career will be the future teachers 
at undergraduate and postgraduate levels, research workers and workers concerned with 
manufacture and standardisation of sera, vaccines, etc. The aim of postgraduate education in 
this speciality should, therefore, be such as to fit the student into any one of these appointments. 

The type of people to be selected should be medical graduates who have an aptitude 
for the subject. Non-medical graduates will not generally be suitable for some of these 
appointments, as knowledge of clinical medicine is essential for an understanding of preventive 
medicine. The period of training should be at least one, if not &ve, academic years. The 
subjects to be covered in the training should include all aspects of microbiology, such ns 
bacteriology, immunology, virology, medical mycology and parasitology. 

CONTENT OF POSTGRADUATE MEDICAL EDUCATION IN MICROBIOLOGY 

During the first academic year the student should go through a course in microbiology plan- 
ned on the lines of the diploma in bacteriology of the London or Manchester Universities. It is 
important to poiat out that the training should be more in practical work than in the acquisition 
of theoretical knowledge. 

TRAINING IN BACTERIOWXJY 

Training in bacteriology should include lectures and practical work dealing with all the 
common and not so common pathogenic and commensal bacteria affecting the human body. 
Each organism should be studied in all it$ aspects, such as morphology, growth requirements, 
cultural characters, biochemical activities, antigenii; structure, toxin production and pathogeni- 
city. Practice in testing the sensitivity of organisms to antibodies and chemoiherapeutic agents 

•Present address : Professor of BactertoIoejr.Jawahatlal Institute of Postgraduate Medical Education and 
Research and Dhanvantari Medical College, Poodicheiiy. 
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should also be given, as this has assumed considerable importance now. During this period, the 
student should also learn how to take care of laboratory animals, such as feeding and breeding 
of different laboratory animals, inoculation by various routes into different animals and animal 
autopsy. A laboratory for postgraduate teaching in microbiology should have stains of all the 
required bacteria. These should be properly preserved. 

TRAINING IN IMMUNOLOGY 

Training in immunology requires performance of precipitation tests, agglutination tests and 
complement fixation tests: the last should include standardisation of the reagents used such as 
haemolysin, complement and agglutinable suspensions. Recent refinements, such as Oudin and 
Ochterlony techniques and agglutination of anllgcn-coated erythrocytes and collodion particles, 
should also form part of the training in immunology as these are being exploited to a consider- 
able extent in research and even in diagnostic work. 

TRAINING IN VIROLOGY 

Virology has assumed even greater significance now as most of the diseases of bacterial 
etiology are amenable to therapy Mhile diseases of viral origin are not. Also, more and more 
viruses ate being discovered everyday aod it is becoming possible to describe the etiology of 
some of the diseases not previously understood. Virological techniques differ somewhat from 
bacteriological techniques. An extensive course in virology is necessary and should include ln> 
oculation and harvesting of eggs, animals and tissue cultures and refinements of these tech* 
fliques and special aspects of viral immunology, such as haemagglutination and its inhibition, 
neutralisation tests in animals and tissue cultures, pock counts and plaque counts. The labo* 
ratory should have a well established virology seettoo. 

TRAINING IN MYCOLOGY 

It is essential to give sound training io mycology. The subject is not included in the curri- 
culum of the undergraduates and so it is csseotial to start with bare fundamentals as myco- 
logical techniques and terminology are completely new to the student. The course should 
enable the student to learn about ibe morphology and physiology of fungi in general and also 
something which is of medical importauce. The practical work should be designed to enable the 
student to handle fungi with confidence andtofamihaiise him with free living fungi and also 
w ith these occurring as contaminants in cultures. A separate section on mycology should exist 
in the laboratory. 
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TRAINING IN ENTOMOLOGY 

Insects play a great part id the transmission of communicable diseases. A short course in 
entomology and practical work wherein the adults, eggs and larvae of insects are examined and 
identified should be included in the course of study. 

Preparation and standardisation of vacdnes and sera is not undertaken in teaching depart- 
ments. The postgraduate students should be sent to some place, such as the HafTkine Institute, 
the Central Research Institute or the King Institute of Preventive Medicine, to enable them to 
learn the technique of preparation and standardisation of vaccines and sera. 

Research workers in microbiology would need a sound knowledge of advanced chemistry 
and biology. It would be advisable to have some graduates admitted to the course so that 
they have the necessary background of these sciences to be able to do research work involving a 
knowledge of chemistry or biology. 

During the second year of study, the postgraduate should use this background knowledge 
for writing a thesis for his examination and also learn the application of this knowledge to 
medicine. 

This should equip a postgraduate student fully to undertake any kind of work in any type 
of institution dealing with microbiological work. 
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Dr. S. L. Kalra 


TT should not have been necessary to talk oo the subject to such a gathering. However, the 

relative importance of leaching any subject in medicine depends on the morbidity and 
mortality produced by the diseases in that group. 

So far as India is concerned, the incidence of viral, parasitic, and mjcotic infections is high. 
1 am not mentioning bacterial diseases because a large member of diseases in this group can be 
controlled by the wide range of antibiotics and some can be prevented by vaccines. 

It has been said that the incidence of mycotic Infection in a country is related to the number 
oflrained mycologists in that country. I think this applies equally to viruses and parasites. 
In recent years viruses have been responsible not only for sporadic cases with seasonal rises, 
but also for some epidemics. The ouisundiog iosiaoces are: smallpox, infective hepatitis, 
haemorrhagic dengue, influenza, and K.F.D. I suppose it is on account of epidemics of infec* 
tive hepatitis and the introduction In the country of newer viral infections, such as haemorrhagic 
dengue, chickungunya, K.F.D., African horse sickness, that our attention is focussed on the 
teaching of virology. 

It is time, therefore, that the teaching of virology is introduced at the undergraduate as 
well as at the postgraduate levels in medicine and in microbiology. 

The task of the microbiologist will be (I) to give diagnostic aid, (2) to find the viruses 
prevalent in the country, (3) to study the epidemiology of prevailing viruses, and (4) to be 
capable of producing vaccines, when required. 

The physician must know about viral iorcclions. He should know what diagnostic service 
the laboratories can provide, what material he should send for diagnosis, at what stage of the 
disease be should collect it and what precautions are accessary in forwarding the material to the 
laboratory. 

We have to train virologists who can investigate an outbreak of a viral infection in (be 
field and in the laboratory and we require personnel who can prepare viral vaccines. Impor* 
tatlon of prepared vaccine is too costly and regular supply cannot always be depended on. 

If rabies vaccine had to be imported, it would not have been possible to give it to any one 
who required it. The eradication programme of smallpox is also handicapped because the 
bulk of the vaccine is imported. It was due to tbe lack of trained personnel that during the last 
epidemic of inSuenza tbe vaccine was not prepared in time. The vaccines to be usedona 
luge scale have to be cheap and readily available which is only possible if they are prepared in 
the country. 

The Virus Research Centre at Poona started by Rockefeller Foundation and I.C..M.R. has 
contributed, in a large measure, to our ksontedge of viral infeetjons in India and also helped ia 
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traioing personoei. But it is time that traiaiog facilities are made available in other places also, 
and to a larger number of persons of different categories. 

But for the Virus Research Centre we would not have known about K.F.D. which, we 
thought, belonged to an enteric group of fevers. But for this knowledge we would have been 
still vaccinatiug people with TB vaccine and chtorinatii^ the water supply and feeling happy 
that we have controlled the disease. We would not have known that the disease, being seasonal, 
vanished automatically. In fact, this is what happened iu the first two years of the history 
of this disease. 

We have the responsibility for the health of the nation and we cannot discharge it if we 
ignore the large group of diseases caused by viruses. 



MYCOLOGY AND ITS PLACE IN MEDICAL EDUCATION 

Dr. L. N. Mohapatra 


A LTHOUGH a fungus was recognised as the aetiologic agent of favus in man as early as 
1839 by Scholein, relatively little is known about fungus diseases compared to the accu- 
mulated knowledge regarding the bacterial and virus infections. Madurafoot, a term 
originating from the first human mycotic disease reported from India, has found a place 
in medical terminology but very little is known about the mycotic infections in this country 
and much less about their aetiologic agents. 

In the advanced countries of the world, medical mycology is a well recognised labora- 
tory speciality. The fungus diseases known at present, their causative agents and various 
aspects like their geographic distribution, incidence and epidemiology came to be known in the 
middle of the century. 

Yet a lot remains to be known and the lack of information has resulted from methods 
of study which stressed the clinical aspects of the diseases rather than the infectious 
agents and the pathogenesis of the disease they cause. Besides these, the rise in the ind* 
deuce of fungus infections due to extensive use of broad spectrum antibiotics and cortico* 
steroids and various palliative therapies used to prolong life in certain malignant diseases, 
demand more attention for their proper uoderstandlog. To this may be added the problems 
of “mjcotoxicosis.” 

Another reason for the lack of information on fungus infections is their mild nature and pro- 
tean manifestations. A high index of suspidon regarding these infections amongst the medical 
profession is the first prerequisite of furthering our knowledge in this field. But this requires 
to be substantiated by adequate laboratory help. Diagnostic mycology is still a developing 
science and requires research ability and orientation if the opportunities for scientific 
studies of the mycoses are to be fully exploited. Research studies related to cases, focal 
outbreaks and epidemiologic patterns of mycoses have elucidated many of the features which 
distinguish the mycoses from other infectious diseases. 

In India, there have been a few studies of the dermalomycoscs and their aetiologic agents 
from different parts of the country. These reports, with a few exceptions, arc in agreement 
about the prevalence of the types of dermatophytes responsible for various clinical condi- 
tions. But these reports only indicate the slate of affairs in the urban population. Knowing 
fully well that there are dermatophytes causing disease in man ub'ch are zoophilic and geophilic 
in nature, this picture is likely to be dilTcreot when the rural population is analysed for their 
incidence. The reports regarding the incidence of systemic mycotic infection are only occa- 
sional. Even the skbi test surveys of a systemic mycosis (histoplasmosis), known to be world- 
wide in disuibutio.'i, are far from complete but nonetheless indicate that the fungus is present 
in certain areas in this country. Thus, the knowledge of different mycotic infections 
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prevalent in ihis country is very insufficient for broad generalisation. This is because the 
laboratory facilities for isolation and identification of the fungi causing disease in man are 
very inadequate in most of the medical centres, notto speak of the district and sub-divisional 
hospitals. The lack of a suitable trainins programme in the medical curriculum of the under- 
graduates and especially in the postgraduate course is responsible for this state of affairs. 

Fortunately, most of the fungi-produdng diseases in man and animals are not very exacting 
and can be grown on simple nutrient media. Thus, the mycology service is neither expensive 
nor does it require an elaborate setup. The only setback, therefore, is the lack of knowledge 
of, and familiarity with, these agents during specialisation in the different branches of 
medicine, especially in microbiology. A visible and rewarding change can be brought about 
within a very short period by exposing our postgraduate students to a short but intensive 
course on the fungal infections and the fungi that cause them. While this can be arranged 
with much less effort, attempts should also be made to establish a chain of reference and train- 
ing laboratories attached to various teaching institutes throughout (he country. These labo- 
ratories can also take up the study of broader aspects like natural habitat of the aetiologic 
agents and their epidemiology in that part of the country. 

It will amount to defeating the purpose to get away with the idea that a mere knowledge of 
tbe known pathogenic fungi is all that is required for tbis purpose. This may be adequate for 
persons required to give laboratory service to hospital and O.P.D. patients but people in these 
tefeteoce laboratories, studying fundamental aspects concerning tbe aetiologic agents, should 
also have more extensive traiamg in general mycology. There are many features which 
distinguish tbe mycoses from other infectious diseases requiring team-work and close collabo* 
ration among the clinicians and the laboratory men. 

The plans for the future development and the proper utilization of facilities should keep pace 
with the present state of affaira in this country. Tberefore, to set the ball rolling, the mycologist 
in a diagnostic laboratory should have an intensive short course enabling him to do a creditable 
job. Tbe people interested in the subject can be given this training in a few selected centres 
where the facilities exist at present. Training over, we can have small service laboratories 
all over the country, mostly in medical centres. This, in its turn, will facilitate the establish- 
ment of research laboratories and feed tbe regional reference centres with valuable data and 
materials. The regional research and reference laboratories should not only be giving short 
intensive courses but also should take up major problems coacerning the prevailing eliologic 
agents in that region and their epidemiological aspects. In view of the non-availability of properly 
trained staff to do this job on a wide scale, tbe problem can be tackled by utilising the services 
oC the few avwlable people through some agency which w»U give hnancialhelp to this travelling 
group moving from one medical centre lo another organising short intensive courses. When a 
fairly large number of medical mycology centres arc covered and start functioning by setting up 
the routine diagnostic service, attempts should be made to consolidate the regional research 
laboratories with the help of the same team. To begin with, these short lecture-cum-demonstra- 
tion courses should be open to all clinioans, medical officers manning diagnostic laboratories 
and senior technicians. SubsequenUy, people mterested in organising the service laboratories 
can get further training in the regional l^ratbrica from time to time, either by attending 
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organised courses or by spending some time io these laboratories according to their conve* 
nience. To start with, as a test case, courses can be arranged during the summer vacation 
and teachers from medical centres may be encouraged to attend these courses. 

In this connection, it may not be out of place to mention the plans proposed by the 
I.C.M.R. to give an incentive to this programme. While such a programme is launched, it 
should also be kept in mind that the different regional centres in the country need not 
follow a rigid programme and a simitar pattern. Some of the centres may take up problems 
peculiar to that region and others may devote more time and energy to certain groups of fungi 
like dermatophytes, the agents of chromoblastomycosis, fungi causing mycetoma or the fungus 
causing one or the other systemic mycosis. Thus, a much wider held can be covered and more 
intensive work can be done on different aspects of these conditions. 

Lack of properly trained personnel and non-availability of adequate dependable diagnostic 
facifitles need to be remedied to ffll up the gap in our present knowledge regarding the inci- 
dence prevalence and epidemiology of different mycoses in our country. The Indian Council 
of Medical Research has put cwphasis on the need to promote research ia medical mycology 
while drawing up its programme. It is encouraging to learn that a few centres are busy investi- 
gating mycotic infections. It is time we all realise the truth in the old saying: “a wise man 
will hear and will increase learning and a man of understanding shall attain unto wise counsels.” 
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contributed in their own way. Modern mothods of culture for such organisms as amoebae, try* 
panosomes and plasmodia are some of the advances made in the recent past. The axcnic cultiva- 
tion of amoebae and other protozoa is a new tool that is bound to give us further insight into 
these organisms. Attempts at cultivation of filarial worms arc in progress and some success 
has been achieved. 

Teaching and research in parasitology can be improved only if there arc people in medical 
institutions entirely devoted to this branch of microbiology. This necessitates its recognition 
as a separate discipline. This is all the more important in a country like India where parasitic 
diseases are indeed common. 

It would be, however, necessary only to teach it as a branch of microbiology at the M.D. 
level, in view of our present state of development, but certainly more vigorously. Since it is to 
be taught only as a branch of microbiology, too much emphasis on morphology and systematics 
would be out of place. These fall in the domain of a pure parasitologist. The teaching of 
parasitology has to make use of the same basic concepts as utilized for teach'ng microbiology in 
general but emphasis has to be placed on the study of parasites in their mature and immature 
forms and their ova. Methods of concentration for blood and various excreta, such as stool, 
urine and sputum, should be dealt with in detail. .Methods of culture for leishmania, trypano- 
somes. amoebae and other intestinal protozoa should be covered. Techniques for preservation 
of protozoa and helminths should be practised. A varied collection of slides showing various 
protozoa, bcltninths and their ova, vectors and intermediate hosts would broaden the outlook 
of the student. It would be an added advantage to supplement ibis by tissue sections demons- 
trating pathologic lesions in man. 

Parasitology would be incomplete without the student having some background in medical 
entomology. This should include important arthropods like mosquitoes phlcbotumus, simu- 
lium, calicoidcs, ebrysops, musca doracsiica and related species as well as glossina stomoxys, 
myiasis producing Hies, fleas, lice, bugs, ticks and mites. A section on medical entomology is 
absolutely essential for pursuing such an aim (Appendix i). 

A list of subjects to be covered in parasitology and of recommended journals and books to 
be read is given in Appendixes I and 11 respectively. 
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nematomorpha, gordiacea) ; Flatworms (plathelmintes, digenetic trematodes or flukes 
(Schistosomes, amphistomate and distomate flukes) ; cestodes (tapeworms), pseodophyllidean 
and cjclophyllidean; thorny*headed worms (acanthocephala); leeches. 

Techniques of examination of spedmcns; culture and immunologic techniques. 


APPENDIX II 


Journals of interest for parasitology. 

1. Journal of Helminthology. 

2. Journal of Parasitology. 

3. Journal of Protozoology. 

4. American Journal of Tropical Medicine and Hygiene. 

5. Transactions of the Royal Society of Tioptcal Medicine and Hygiene 

6. Annals of Tropical Medicine and Parasitology. 

7. Experimental Parasitology. 

8. Helminthology Abstracts. 

9. Journal of Infectious Diseases. 

10. Indian Journal of Medical Research. 

11. Indian Journal of Microbiology. 

12. Indian Journal of Pathology and Bacteriology. 

13. Journal of the Indian Medical Association. 


1. Craig and Faust's CImical Parasitology (1964). 

2, Human Parasites and Parasitic Diseases— K. D. Chatterjea (1952). 



THE ROLE OF “SEROLOGY” IN POSTGRADUATE MEDICAL 
EDUCATION 

Da. C. W. Chacko 

Professor of Serology, Madras Medical College, Madras 


OEROLOQY is a practical science of the study of the altered reactivity in the serum following 
spontaneous or experimentally induced infection, or following the injection of harmless 
materials in human beings and animals. 

Serology is based on the principles of Imnitinology which Is the science concerned with the 
mechanism by which immunity or resistance to disease or harmful foreign substance is increased, 
and with the methods of diagnosingor presenting disease or influencing its course, using sera 
and vaccines. 

Immunology, broadly speaking, may also include the study of hypersensitivity, the 
reverse of increased resistance, because hypersensitivity is conditioned in most cases, if not 
all, by a mechanism similar to immunity involving the presence of antibodies resulting from 
antigenic infectious agents, or exposure to foreign substances. 

The term “allergy,'* which is often used as a synonym of hypersensitivity, was defined 
Originally by Von Pirquet as an “altered reactivity state.** Therefore, it may include byper* 
sensitivity and “hypersensitivity of immunity,** all of which can be studied with serologic 
techniques. 

Considered as a collection of experimental aod diagnostic technical procedures by which 
foreign substances (antigens) and spcciltc reacting substances (antibodies) in serum are detected 
and measured qualitatively and quantitatively, serology would cover in its application a wide 
field of disciplines: biology, microbiology, immunology and allergy. 

The quantitative measurement of the immunologically reacting substances in sera is covered 
by the term “immuno-cbemUtry.’* The quantitative chemical methods permit the measurement 
of the amount of the reacting substance in sera on a weight basis with a precision conforming 
to the requirements of analytical chemistry. This has contributed materially to the makingof 
U3iniiiao-chcmlsi.ry Utto aa exact scteoce. ThcccCotCv icuiULQalogy lud Us vab-disevpUat of 
serology have sound scientific foundations and their ancestors may include bacteriology, physio* 
logy, chemistry and physics. 

The physician and the layman may think of immunology as the study of the specific resistance 
against infectious diseases, and sctology as the practical procedure for diagnosing the tame. 
To the biologist, however, immunology is a physiologic phenomenon, an expression of the cco* 
logic principles and the laws of natural selection aod evolutioo. The chemist is challenged by 
the physico-chemical peculiarities of the immunologic process, aod the serologic antigen anti* 
body reactioQt, and may go as far as to think of them completely apart, from men aod 
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to the confusion of the physician and the biologist Historically, microbiology, immunology and 
serology have grown side by side, bat immunology and sttology, considered as subjects in their 
own rights, cover a far wider field than Jheir microbiological aspects. 

Serologic loethod 

Most of the newer serologic techniques are cvolutioos and refinements of the classical sero- 
logic reactions well known to all students of medicme, namely, precipitation, agglutination, neutra- 
lization of toxins and complement fixation- The antibody, which in the past has been regarded 
as a somewhat enigmatic substance demonstrable by the above serologic effects, is now being 
studied by different groups of scientists using newly discovered methods of physical chemistry and 
biochemistry. The ultra-centrifuge, chromatography, electro-phoresis, immuno-electrophoresis, 
immuno-diffusion, immuno-fluorescence, and the isotopes, have given us advanced modem 
scientific techniques for deeper insight into the constitutions of the antigens and the antibodies 
besides giving us information on the role of gammaglobulin and the cells producing ihem, thus 
providing scientific enlightenment in clinical and preventive medicine. The discipline of serology 
has, therefore, recently acquired several new techniques in its fold, which could be applied to 
a wider \ ariety of biologic and other problems quite apart from the study of diseases, their diag- 
nosis and the defence against them. 

Application and scope of serolosy 

Serologic methods have been and are being used- 

(1) In the diagnosis and epidemiology of infections diseases, the investigation of other 
diseases, such as tnylemaioses and hypogamaglobinaemia.by the immuno-electrophotesis 
of globulin, and also in the diagnosis of collagen disorders, with L.B. and Rose Waaler 
and immuno-fluorescence tests. 

{ 1 ) In the tovestigation of allergic states including auto-allergic or auto-immune states. 

(3) In the promotion of immunity or resistance to diseases. 

(4) In the grouping of blood and its application to blood transfusion, in the diagnosis and 
treatment of haemolytic disease of the “new-born,*’ and in the investigation of 
haemolytic anaemias, disorders of platelets, and leucocytes. 

(5) In the investigation of transplantation immunity and homograft and heterograft reac- 
tions in the field of surgery. 

(6) In the immunology of reproduction, sterility and its potential, pracDcal application to 
contraception, family planning and population control. 

(7) In forensic science, such as the problems of identity and origin of materials of biologic 
origin hkc individual tissue fragmente, and fluids, taking advantage of the species 
specificity of proteins. 

(8) In the identification and classification ofmKxo-organisms m microbiology. 

(9) In the biologic classification of animals and plants in view of the unique property of 
the specificity of antibody in sera. Zoology, botany and anthropology departments 
are beginning to realise that the serolo^ methods are precise and simple enough to be 
of use in their problems of taxonomy and genetic analyses. 
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(10) la geneiics, genital differences may be delerniioed in substances by the latest serologic 
method of Gel diffusion. 

(11) In the detection and measurements of biological entities, such as ramenzyme and 
Iwnnones. 

(12) Jn chemistry, the chemists have recognised the value of serologic techniques of antigen 
and antibody reactions and their specificity as models to study the interaction of large 
molecules and to provide information regarding the specific arrangement of atoms in 
molecular structures. 

Qualifications and requirements of a serologisl to (each and practise serology 

It has been considered that microbiology can be learnt and also taught as a pure science 
Without the clinical knowledge of medicine, rherefore, immunology and serology, being 
subdisciptines of microbiology, may also be learnt and taught as pure sciences. As it is 
based on biology, chemistry and physics, serology may be learnt and taught by a non- 
mcdical scientist. In fact, a non-medical scientist may do comparatively belter In learning and 
conducting fundamental researches and leacbing serology. And a medical student should do 
better if he has a training in basic sciences, particularly chemistry. 

The role and scope of 'Aork of non-medical scientists in medicine has been a matter of 
controsersy. There is often an unhealthy aimosphere of cooQict between (he medical 
and non-medical scientists working together in medical institutions. The lack of basic know- 
ledge, or even half knowledge, of medicine among non-medical scientists working in non- 
clinical departments of medicine, has been considered dangerous, in that they may make a 
diagnosis oCiiiseate on their laboratory findings alone. On the other hand, the lack of adequate 
knowledge ici the basic sciences of chemistry and physics makes it diSicult for the medical 
scientist to become perfect in the non-clinical disciplines, particularly serology and bio- 
chemistry. Therefore, bath these categories of scientists have important roles to play 
in non-dinical medical specialities, particularly in serology, working in dose collaboration 
and co-operation. The non-medical scientists should be specially encouraged to come into the 
medical fields, by providing them good prospects of income and honourable status as asso- 
ciates, if not as equals to nicJical scientists. The medical postgraduates who want to take up 
the discipline of serology must be selected with due regard to their basic qualifications in 
chemistry and biologic sciences. If they can be attracted into this speciality, they of course 
will be the ideal heads of the dcportmenl of bacteriology, serology and immunology, fo fact it is 
Ml s.bzft he Sftva cJXasiz} aswlinw erea f/ zlicf 

arc considered pure sciences. 
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and for a few other infectious diseases. Immonolo^ is iocfuded as a theoretical subject in the 
curriculum. Even in the diploma course in clmical pathology, there is scope for increase in the 
practical lessons in the field of serology, so that the diplomates may practice serology in district 
and private laboratories, m a wider field of medicine, more usefully and effectively than at 
present. As for the postgraduate degrees, facikties should be offered for serology, to he 
included m the M.D. or M.Sc. degree courses in bacteriology or microbiology as a special 
subject, so that the more advanced theoretical ruid practical aspects of serology may be acquired 
by the postgraduates concerned and they may become suitable teachers in the speciality. The 
Ph.D. degree may be offered in serology, after M.Sc. or M.O. in general bacteriology, so that 
the postgraduate concerned is qualified to conduct, organise and guide fundamental research 
in this field. 

For non-medical graduates, M.Sc. and Fh.D. postgraduate degree courses should be offered 
at the medical institutions in the speciality of serology, so that as associates they may have 
the benefit of the wisdom and knowledge of these non-medical scientists in the medical field. 

It may be thought that serology is a rather limited field of discipline because it is only 
an applied practical aspect of immunology. If so, the name of this speciality may be changed 
into f«muno/ogy including or even into Immuno-Serology so that this speciality may 

have scope for wider activities to be covered in the medical sciences. 

It is felt that the Indian Association for (be Advancement of Medical Education is the most 
appioptiate body to take up this matter in its various aspects, and it is gratifying that in this 
meeting the importance of this developing subject of serology has at last received the attention 
of the scientists in charge of non-clinical medical sciences. 1 am glad to be offered 
an opportunity to share my views and experience in this speciality. Let me hope the 
scientists concerned will give guidance and advice to medical institutes in this country to 
provide facilities for the development of the subject. 
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Profesior of Pathology^ Insiiiute of Medical Sciences, 

Osmania Medical College, Hyderabad — A.P. 


■XHE object of the study of microbiology in the medical faculty is twofold, namely, (1) the study 

ofbiological properties of bacteria, rickeUsia. viruses fungi and protozoa, their morpho* 
logy, nutrition, growth, multiplication and mode of propagation; and (2) the study of the biology 
of infections and of the interaction of (wo biological systems, the host and the parasite. 

Historically, microbiology grew up as bacteriology within the departments of pathology. 
Ho'ivevcr, over the decades, there has been a phenomenal growth of this science and the infant 
prodigy has now grown to its full stature acquiring the status of a fundamental academic 
discipline within the broad field of biology. 

The study of biology of the microscopic and ultra>roicroscopic organisms has, on the one hand, 
made it possible to control and eradicate some of the worst scourges of mankind and, on the 
other, it has also thrown new light on some of the fundameotal life processes, particularly in 
the field of cell metabolism and genetics. However, in its practical application, medical 
microbiology is more intimately concerned with the elucidation of host response and host reaction 
to the parasite. Here, a distinction may be made between the epidemiology of infections and 
that of infectious diseases. The first is concerned with the ecology of micro-organisms, their 
mode of transmission from host to host and their survival in the eaternai environment. On the 
other hand, infectious diseases present a complex problem where the parasite is in varying 
relationship with the host's internal environment. It is well known that disease is really the 
result of interaction between the host and parasite and every infection does not necessarily 
lead to disease. The problem of virulence and pathogenicity could only be understood in 
relation to a given species or population of hosts. In these, apart from the intrinsic properties of 
the parasite (he host factors are equally impoiiani, such as innate resistance, evolutionary 
adaptation through genetic changes, immunological response and disturbances in the internal 
and external environments. Also, the pbenoaienon of latent infections— the carrier state — and 
activation of dormant infections could only be understood by a study and analysis of host- 
parasite relationships. The general trend in medical microbiology has so far been to regard 
the parasite as an aggressor and (he host as a rcsister. This anthropomorphic approach has no 
doubt yielded a rich harvest by way of the discovery of immunological and other methods of 
the prevention of disease as well as treatment by chemotherapeutic and antibiotic agents. It is 
only in recent years that an attempt has been made to study the host factors more intimately 
and this has revealed that infection and disease are not synonymous. Therefore, for a studeat 
of medical microbiology, it is very imporuol to have an iosigbt into the nature of host-parasite 



300 


POSTGRAtMJATB UEDICAL EDUCATION 


relatiODships, the complexity and variety of host-tissue response including specific and non- 
specific factors in resistance. Hence, the need for the study of general pathology as an essential and 
integral part of microbiology becomes obuota. Furthermore, the discoveries in recent years of 
such phenomena as immunological tolerance, auto-immunity, etc. intimately link up general 
pathology with microbiology. The discovery of tumour viruses has also established links 
between virology and oncology. Haematology, too. has established close links with immunology 
in the study of auto-immuno-haematologic disorders. With so much in common between 
pathology and microbiology, there could hardly be any frontiers between these two basic 
medical sciences; knowledge of the one is a sine qua non for the advancement of the other. 

INTEGRATION IN TEAaiING OF PATHOLOGV AND MICROBIOLOGY 


The separation of microbiology from the departments of pathology has, it is true, promoted 
the rapid development of this discipline but it is also true that it has created a dichotomy. 
Therefore, in the light of what has been said above regarding the close relationship between the 
two sciences, it is necessary to develop an integrated approach to the teaching of microbiology and 
pathology. A teacher of microbiology could play his role effectively only when he is himself 
fully conversant with the current trends in pathology. The converse holds good in the case 
of pathologists. 


INTEGRATED LABORATORY SERVICE 

As is well known, the functions of a medical microbiologist are threefold, namely, (I) research, 
(2) teaching, and (3) service. If an integrated approach is necessary for research and teaching in 
microbiology and pathology, u is even more important in ihe field of diagnostic laboratory 
service. An intimate understanding of disease processes is a prerequisite for devising suitable 
laboratory tests and interpreting their resuUs. This can only be done against a background 
knowledge of pathological processes at various stages of infections. 

In Europe, as in the U.S.A., the tendency at present is to have two categories of pathologists 
for service functions: (I) anatomic pathologists or morbid anatomists, and 2) clinical pathologists. 
In India, most clinical pathology laboratories have to provide services in all the branches, namely 
histopathology. clinical bacteriology and serology, haematology and clinical biochemistry. 
Although, m some of the Southern Suies. there has been a separation of these responsibilities, 
the need for integration is being increasingly felt in the administration of hospital clinical 
laboratories even m the South. Therefore, an M.D. in pathology or microbiology must have 
an adequate. Wledge of the oihcribranches even from the service point of view. It is. of 
course, imperative for teaching and resemh. 

PATHOLOOV FOR POSTGRADUATES IN MICROBIOLOGY 

“““Wolosy may i„d«d= Ite 

Within the broad field of hisVtudies: 
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1. General pathology. 

2. Systemic pathology with special emphasis on pathology of infectious and parasitic 

diseases, , , 

3. Experimental pathology of infectious and parasitic diseases. 

4. Aetiology, epidemiology and genera! pathology of tumours. 

5. Principles of haematology with special reference to iinmuno>haematology. 

6. Clinical biochemistry (chemical pathology) with special reference to infectious diseases. 

7. Practical work In pathology should include the foUoH'ingi 

(1) Autopsies, the techniques of processing of tissue, microtomy and staining of tissue 
sections. 

(2) Elements of histo* and cyto-cbemistry. 

(3) Clinical haematology. 

(4) Clinical biochemistry. 

SaifiME OP EXAXtINATION IN PATHOLOGY FOR ALD. IN AJlCROfllOLOOY 

1. One paper on general and systemic pathology including haematology. 

2. One paper on experimental pathology with special emphasis on infectious diseases. 

The practical examination should include: 

(1) Performanceofautopsy. 

(2) Reporting on bistopaihology slides of iafectious diseases. 

(3) Haematology— Immunological aspects. 

(4) Clinical biochemistry of common infectious diseases. 



REPORT OF THE SUB-COMMITTEE ON MICROBIOLOGY 
PARASITOLOGY. SEROLOGY 
Dr. N. L. Chitkasa 

Chairman and Professor of Palhtdogy and Bacteriology, Medical College. Amritsar 

Dr. B. Ramanarayana Murti 

Rapporteur and Professor of Bacteriology, Medical College. Pondicherry 

bactot ol ' T'“' research. Tha d.pa,.„„, sh„p,d toa «=>io.,of 

— oSJZ P”«it'>'ogy»dab.o«.=logy»d 

ZZandT t “ ‘'““'O ,0 ,ha s.ad, of i.fao.tas 

Diseases ana the tissue response in them ^ 

=g3|=S~£=.s=;- 

pha'rd::.rrr”rrMTst 

in other degree courses. They should be 'I'® diploma course should be more than 

These diploma holders should be able to register for Mn"' laboratories, 

research appointment. ^ and take up a teaching or 

.P».inp„pa.pg a.be....a 

dua,. „,dida,c. ahoald be given in all postgra- 

available. periods to those places where such training is 

should be placed on principlL m assessing, equal emphasis 
candidate, his supervisor should aSss an^ ,lf T!!’ “f ‘he Ph.D. 

bis thesis. “ ‘••'n decide when to allow him to work • 


All the sections under microbiology should be heidf-dT t,„ 
ssociate professors, one of them' prcferablv th 1' of the rank of professors or 

ork. In addition, there should be one assistant co-ordinator of the 

section. Additional provision should be made f two or three lecturers in each 

1 pernumerary posts should also be provided Professors. Two or three 

' dii'.umber of technical assistants and should be properly should have an adequate 



REPORT ON POSTGRADUATE EDUCATION IN BASIC 
MEDICAL SCIENCES 
Dr. M. Thangavelu 
Principal, Medical College, Trivandrum 


I]^HILE subn^itting a consolidated report oo the work of the six sub-committees, which 
were constituted to discuss postgraduate medical education in basic medical sciences, 
first 1 should like to record that the sessions were well attended and that the discussions were 
free and frank because of the very enthusiastic and active participation of all the delegates. 

It was realised that medical education cannot achieve much in isolation and individual 
disciplines by themselves can contribute but little to the progress of medical education and 
medical research. Inter-disciplinary understanding and faculty co-operau'on is essential for the 
promotion of higher learning. Artificial barriers or compartmeoialisation due to specialisation 
or super-speciaiisatian must give place to better intra-departmental, inter-departmeotal and 
intcT-institulional participation In the existing fields of postgraduate medical education. Other 
disciplines have much to offer to the medical sciences. Hence, we should not hesitate to coUa* 
borate with the departments of basic sciences such ns biology, genetics, biostatjstics, biophysics, 
biometrics and biomedical engineering. These may not exist as separate departments in our 
postgraduate institutions, but eventually such disciplines will have to be developed. 

OBJECTIVES 

The aims and objectives of higher learning are the advancement of knowledge and through it 
the creation of future leadership. The sub-committees laid down the objectives of post- 
graduate medical education in very simple terms. 

These are: the training of (1) teachers for the departments of medical colleges. (2) of 
research workers for our laboratories, and (3) of specialists to serve in our medical institutions 
and participate in the care of the sick. It was considered a utopian ideal to train all candidates 
thoroughly in all the three areas, but all should receive some emphasis in the training of each 
potfgtsduafe ftudenl ia the basic medical sciences. 

I-NSTtn/TtON RCQt/tftEAftN'n 

Postgraduate teachers are not available in sufficient numbers, especially in the basic medical 
sciences. Non-medical scientists should, therefore, be increasingly employed in disciplines 
such os anatomy, bioph)sics, biochemistry, pharmacology, and microbiology. They should 
be eligible for promotion up to the rank of the head of the basic medical science department. 

The stature of non-dlmcal teachers and fulMime clinical teachers should also be raised. 
The implementation of the recommendations orMudafior Committee may goalosgway towards 
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creating belter conditions for the teachers in medical coileges. A teachcr-trainmg programme 

was also considered essential, _ _ 

The number of teachers requited in each department is related to the responsibilities 
assigned or undertaken. No departroenl should fuoctioa as a postgraduate department without 

at least two properly qualified persons, and each division should have at least a professor or 

an associate professor, one assistant professor and one or two lecturers. No postgraduate 
teacher should have the responsibility to train more than three or four graduate students. 

POSTGRADUATE STUDENT 

The majority of applicants for postgraduate study are below the average; they do not hate 
sufficient aptitude, and often the motivation towards graduation is at variance with the 
objectives of higher learning. The students are financially poor, they lack proper accommoda- 
tion and they live a sub-standard existence. Proper motivation of the good students, during 
the undergraduate career, towards medical research and higher learning, revision of our 
methods of selection, belter stipends and proper accommodation may contribute towards training 
good leadership for the future. 


PHYSICAL FACILITIES 

Each sub-eommitiee has stressed (he need for developing divisions of each department, thus 
promoting the development of different facets of the discipline. Thus ihe needs of the future 
expansion of sub-specialities should be taken into consideration while planning offices, lubo< 
ratories, lecture halls or seminar rooms, museums, libraries, etc. A library is essential to a 
department providing postgraduate work and research. Common facilities in institutions 
should be provided— a library, animal bouse (breeding), instrument workshop, audio-visual 
department, and medical illustration. 

It is worth while considering the establishment of service laboratories in postgraduate insti- 
tutions. Instead of departments dupbcating laboratories and costly equipment, a well designed 
service laboratory having costly equipment, boused in air-conditioned rooms and staffed with 
well trained technidans, may provide the maximum service with efficiency. In this connection, 
the training of medical technicians for the development of medical technology may be 
considered. Technicians with requisite skill for service in the laboratories in different disciplines 
are essential for processing routine maUrial in bulk. They should be well trained, better paid, 
and their progress in life should be guaranteed. 

EQUIPMENT 

Today medical research needs complicated and costly equipment not manufactured in our 
country. Procurement of such equipment and siipply of spare parts have occupied much of 
our time and drained our energy and enthusiasm.' Procedures for procurement must, therefore, 
be simplified and foreign exchange should be made easily available for the purchase of spare 
parts and essential chemicals. The maintenance of such equipment needs the organisation of a 
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good workshop in every institution. Such workshops may eventually be in a position to 
fabricate research equipment themselves. 

DURATION OF TRAINING 

Education is a continuing process, but the active training period must be limited to a specific 
period of time. A majority of the basic science comoiiltes advocated a minimum period of 
three years after full registration to obtain a postgraduate degree. The sub-committee for 
pathology thought that four years of training were essential. For a diploma course, one year 
was considered the optimum period of training. 

MODE OF TRAINING 

Training should be of the “in-service’* type. The candidates should be trained in the depart- 
ment. They should have adequate coouci with day-to-day activities in tbs areas of leacbing, 
service, and research respODsibihtiej. 

Since the modem graduate in medicine has not had the requisite knowledge in basic sciences 
and in (he principles of modern laboratory teebniques, it is considered desirable to provide an 
orientation course in statistics, biometrics, simple workshop procedures, principles of animal 
cate and handling, introduction of experimental methods, such as designing, collecting data 
and anal) sis, medical writing and illustration. Use of the library, development of skill in 
communication and learning of one or two foreign languages are other areas to which the 
postgraduate candidates should be interested during the period of orientation. This phase 
should be followed by an exposure to a general and liberal training in the discipline concerned. 
Sub-specialisation should come only after obtaining the postgraduate degree. 

Research projects should be approved by (he faculty before they are undertaken. The 
results of original work should be submitted either before or within one year after the final 
examination. 

The training should not be didactic. The candidate should actively associate himself with 
the activities ofthe department. His development should be guided by the personal supervision 
of the teacher. Teaching exercises, seminars, journal clubs, joint exercises with other disciplines, 
such as clinico-pathok'gical conferences, cic., should form important constituents of the 
training. 

Training in interrelated dUciplinais important, but its duration and nature are left lo the 
decision of the related department*. 


ASSESSMENT 

Periodical assessment and proper guidance arc essential for the success of the training 
programme for the postgraduates. 

Candidates should also be assessed on their thesis, which should be evaluated by external 
examiftfts. An exceptional thesis should merit some special consideration, as decided by each 
individual institution. 
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A written examination to test the candidalcs* knowledge is essentiai. The multiple choice 
system or the objective method of assessment should be given a fair trial in our postgraduate 
examinations. 

Practical and oral examinations should also be included in the final assessment of all 
candidates. 

National examinations are suggested as a means of standardising the requirements of a 
medical degree. 


AWARD OF POSTCRADUATB QUALIFICATION 

The nomenclature of qualifications was considered by all committees. There was unanimity 
in recommending the following: 

M.Sc. for non-medical graduates. 

M.D. for medical graduates. 

Ph.D. or D.Sc. for research qualification. 

A brilliant student motivated towards research should be able to work directly for the Ph.D. 
degree after he has obtained the Nf.D.D.S. degree, and a candidate who has obtained an M.Sc. 
or M.D. should be able to acquire the Pb.D. alter a minimum period of research activity of two 
years. 

The need for diploma courses was empharised by the sub-committees in pathology and 
pharmacology. This provides for traioiog service personnel needed in hospital laboratories 
and the pharmaceutical industry. 

The incidental acquisition of a diploma by a candidate working for a postgraduate degree 
was considered, but it was not recommended. 

CONTINUATION OF EDUCATION 

Provision should be made for the continuation of education after obtaining the postgraduate 
qualification through active partidpation in inter-disciplinary projects and discussions and 
regular meetings with other members of the speciality. 
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GENERAL MEDICINE 


REMARKS ON VARIOUS ITEMS ON THE AGENDA OF GROUP 
DISCUSSIONS ON GENERAL MEDICINE 
Dr. K. L. Wig 

Director, AM'lndia Institute of Medical Sciences, New Delhi 


^UIT£ a tot of thtoking and te-tbinking U being done about postgraduate mcdicat 
^ education in all the countries of the world. lam. tberefore, glad that this Conference 
has taken up this important topic for discussion. In fodia, in fact, it is important for us at 
this stage to take stock of this situation and formulate certain policies as regards the future 
set'Up of this phase of medical education. Quite a divergeoce of opinion prevails on the 
various aspects of this problem especially as regards »hat our training programmes and 
policies should be for producing our future specialists, teachers and research workers. A lot 
of dtlTerence of opinion, for example, exists on the question of tvbeiber those going in for 
specialities should also undergo training in general disciplines before they start ibeir 
specialisation studies and. if so, bow much the training in general disciplines should bs. I 
do hope that this coofereoce would clarify thiokiog on various controversial matters and 
will help in forxnulatiog such policies as regards the organi&aiioa of postgraduate courses 
in various subjects as may result in the production of better teachers, well-trained specialists 
and real research workers. 

I may now take up the various points on which discussions have been invited in the 
various sections. 
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formulae the ment may seem to be almost equal in a group of postgraduates, the quality of 
the students in that group differed quite significantly. It was often urged that we may 
have interviews, in addition to judging such students by their academic career alone, and that 
we should also gel reports from that previous teachers on their ability and suitability for 
undergoing such courses. However, an interview lasting 15 minutes to half an hour or so 
cannot be considered superior to judgement based on the evaluation of a career of 5-6 years 
howsoever competent the selectors may be in their judgement. Similarly, the opinion given 
by one teacher as regards the ability of a student cannot be equated easily with the opinion 
given by another teacher about his students as alt of i» have different temperaments and 
varying ideas about the relative importance of the many qualities that a student has been 
exhibiting. We are now going to try an experiment according to which we will judge the 
students on the basis of their careers as we have been doing so far and call for interview for 
each subject, in which a postgraduate coarse is available, double the number of students than 
the seats that are available in that particular course. If, for example, four seats are available 
in any course, we will call eight top candidates selected on the basis of their academic careers. 
They can then be interviewed for three or four days m the laboratories and in the wards by 
senior teachers experienced in this type of work- It is hoped that selections based on merit 
as judged by an evaluation of the academic record as well as on the basis of observation of 
the knowledge and technical skills, etc. exhibited by tbe candidate may improve the quality 
of postgraduates that we admit, [t will uaturally lake us a few years to evaluate the results 
of this experiment. 

(2) Duration and eonienu of count 

I have discussed this question in a separate paper. So, 1 need not repeat my observations 
on this subject here. 

(3) Methods of training 

In clinical subjects those methods of irainiDg should naturally be given preference which 
might enable tbe postgraduate by the time be finishes his course to attain such a swndard 
that he is capable, after further training, of becoming a specialist in that. He must, at 
the same time, be initialed into methods of teaching as well as research so that he may 
be capable of becoming a future teacher, and coniribuimg his share to future research in 
medical sciences while working as a teacher or a specialist. 

» hi, b.™ forad b, Out B> fa. Mcllntoillrainingbconcrorfi, can achieve 

IhebestpovMblercsalub, BviDgrcponiibiUljorpatieals’eare 10 Ihe posiEraduate sludeets. 

Allendance at ward rooad,. clinical confercnca, dcaonslralions, seminars etc Is no doubi 
very helpful for acquiring new Inooledge but. unless a slndenl ha, tesp^oabihly for Ihe 
rouline and emergency treatment of tbe cok, under his cate, be is not likely to achieve high 
standards of tffieieney as a physician. Purely didactic teaching is not hkeiy to achiesu much 
at this stage of the ttudents' career. The pos, graduate tr.luee has already reached a stage 

-shen he is capahlc of compcehcnding hooks and jouinalt and should, in fact be food of the 

hbra/y. Didactic leaching for poslgraduateri in fact, should be such as'to iuculcate in the 
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student’s mind the habit of learning things for himself from various sources. Thus, journal 
clubs, etc. are often of greater use than didactic le^urcs, ihouQh an experienced lecturer 
may utilise bis lectures for presenting the latest advances and the latest thinking on some 
facet of the subject and thus help the student in learning the subject as a whole for himself. 
The training programme that vs e have so far developed at the AU-India Institute of Medical 
Sciences for postgraduate students tn medicine is being appended herewith (Appendices I 
and Ilj. 1 do not mean to say that this is perfect and does sot need any further improvemest, 
but it is being appended only to stimulate thinking on how further improvements in this 
field may be cSectcd. 

The training period for postgraduates is rather limited and short. It is, so far, only two 
years after a house job, out of which a fairly big portion is being taken up in working for 
and writing a thesis. So, it has been found difficult to introduce more training than what 
is mentioned in these appendices. Initiation into methodology of research is essential 
because from this very group we are going to produce our future scientists and research 
workers Our practice at the Institute is that the subject of thesis sboafd be such that (he 
postgraduate student works actively either in the experimenial field or in the laboratory. 
Thus, he gets into the habit of silling and working in the laboratory. Thesis writing, 
moreover, creates an interest in using the library intensively and is thus very beneficial in 
inculcating the habit of wide reading and looking for references on various subjects. For 
these reasons, if for nothing else, wc should not give up thesis w-rjiing at this level of the 
traioiog of medical graduates. 

(4) Teaching p/ pathology and basic sciences in the currieulunt 

Training in these sciences is essential for those going in for M.D. in Medicine. So far 
as teaching in pathology is concerned, it really forms a portion of the training in the clinical 
disciplines itself as trainiog in a clinical discipline is obviously incomplete unless the student 
knows the pathology of the various clinical entities that be comes across. It will be noticed 
from the appendices that our students regularly attend surgical pathology conferences. In 
addition, a lot of training in pathology is imparted in C.P.Cs, Grand Rounds, Radiology 
Conferences and so On. Questions on pathology and microbiology form an integral portion of 
the general medicine question papers. Otnicioos must also see while teaching a clinical entity 
that its pathological aspects are inculcated into the mind of the student. 

So far as the basic medical scieom like physiology, biochemistry and certain applied 
aspects of anatomy arc concerned, it is essential to impart their knowledge to a certain extent 
to a postgraduate student. It may be done by giving iatroductory lectures in these sciences. 
It nay be done in an applied way by stressing the physiological and biochemical basis of 
certain disorders. Metabolic and endocrine disorders, various function tests, etc. provide 
special opportunities for correlating the bask sciences with medicine. Biochemistry is 
pJa)ing an increasing role in the understanding of various disease coaditioas and, in fact, bas 
vurted the reversal of the trend towards acquiring knowledge of specialities pcruining to 
various systems, for it is bringing home to the student's mind that most of ihe disease processes 
have a biothemical basis and medicine cannot be compartmentalised into various systems. 
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Unluckily, our teaching at the undergraduate level of this all-impottant subject needs a lot of 
improvement both at the pre-clinical as well as at the pre-medical level That is, however, a 
separate subject and I need not go into rt at present. While a lot of help from teachers in basic 
medical sciences can be taken by arranging joint conferentes with them and arranging some 
lectures by them, it is for the teachers in medicine itself to be coitscious of the importance of 
these subjects for a student of medicme. We should give the students the concept that the 
knowledge of such sciences is essential for understanding the scientific aspects of clinical medi- 
cine. Much of this learning has, of course, to be done by the student himself. 

There is some difference of opinion as to whether training m these sciences should be speci- 
fied to a certain portion of the training programme. It has been suggested that it may precede 
the clinical training. I am not in favour of this idea. Training in the basic medical sciences 
should be concurrent with clinical training. Otherwise the student thinks that he has finished 
one portion of his career and has started another. Iftheyare concurrent, it will help him to 
integrate one with the other and learn the application of Ihese sciences to the understanding of 
disease processes. 

Writing a thesis involves laboratory work in the biochemistry, pathology or microbiology 
laboratories and further helps in creating a bias towards the learning of basic medical sciences in 
the minds of students in clinical disciplines. Moreover, it helps them is lenrnlog certain 
techniques m these sciences. 

(S) Thesis or disseriation as reifuireineni 

1 have discussed this matter under item 3 briefly. I am not in favour of reducing the level of 
thesis to that of a dUsertatioQ. We should insist on the student undertaking work of a proper 
thesis involving research methodology even if the research is only a repetition of what has 
been done elsewhere and thus confirmatory and not original in character. In the U.K-, thesis 
forms portion of M.D. and M.S. eaaminatioos but is not a requirement for the M R.C.F. ot 
P.R.C.S. cjcaminations which are essentially examinations of a high standard for testing clinical 

knowledge. In this country, both functkias, vis. lestmg for adequate knowledge of research 
methods as well as clinical ability, have been combined in the M.D./M.S. examinations as it is 
not possible to prolong the course mdefinitclyaod so separate the two functions distinctly. 
In fact, it is belter noi to separate them, for, every teacher and specialist should get the 
concept that he is going to be a research worker also whether he becomes a specialist or a 
teacher or both. 

As 1 have said above, m my opinion the thesis allotted to clinical students should be such 

that an appreciable amount of laboratory or experimental work is included in it so that the 
postgraduate student begins to appreciate the value of scientific approach for the elucidation 
of any clinical probltm A lot of thesis writing in this country at the M.D, level is being based 
on the collection of data,' during the routine investigations of ' the ca«s" in the wards. The 
data are often collected from the various laboratories to which material from such cases is being 
sent during the clinical investigations of the cases by the physicians. This practice should be 
condemned and the plan of the thesis should be definitely formulated in such a manner that the 
essential investigations on the cases are undertaken by the postgraduate student himself. 
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The thesis shoufd eotiUe the students only to become eligible for M.D./M.S. examination. 
It is only at the post-doctoral level that degrees may be granted on the basis of thesis alone. 

(6) Methods of Assessment 

I have already written a separate article for this conference on this subject and so I need not 
repeat all that in this paper. 


APPENDIX I 

DETAILS OF POSTGRADUATE TEACHING FOR DOCTORATE IN MEDICINE AT THE 
ALL-INDIA INSTITUTE OF MEDICAL SCIENCES 

The syllabus is given in Appendix II. The students are admitted for postgraduate training 
(M. D. Medicine) every six months (July and January of each year). The total strength at a 
time remains less than twenty-four students. The training* period for each student is of two 
years. Applications arc invited from all over India and the admissions are made on the 
basis of merit as judged from their academic records during their M.B.B.S. studies. The students 
must huNc done their rotating house Jobs plus a post-registration house job of one year or 
some equivalent jobs at th's Institute or some other hospital recognised by the Institute for 
this purpose before they become eligible for admission to the M. D. course. 

(a) Block assig/imcnii: The posting of the postgraduate students is distributed according 
to the following schedule 

(i) A total of nine months posting under the Chief Supervisor of the thesis of the student. 

(ii) * Posting for three months in the Department of Cardiology if the Professor of 

Cardiology is not the supervisor. 

(iii)t Posting for three months in the Endocrine and Metabolic Unit of the Department of 
Medicine if the Associate Professor of this Depariment is not the supervisor. 

According to the above schedule each student gets a minimum posting of one year in the 
unit of Professor of Medicine. 

(a) Training programme: 

(i) Thesis: Each student carries out a modest research work under the direct supervision 
of one or more supervisors and writes a thesis on the subject in parth) fulFdmcnt 
of the requirements for Degree of Doctorate in Medicine. Complete case work-up 
and the invcstigdtive procedures on the patients included in the study are done by the 
student himself. 

Onccin three months the progress of the thesis is reviewed by a formal presentation before 
(he postgraduates and the stalT of the Department of Medidnc. 

* Department of Cardiolc>£r tvu so far beta treated as oae of the mcdicat units, as it admits teaersl cases 
a sddiiioa to proMdiBg spcvuUii fscilities for cardiology. 

t 'nusutul IS under oa iVuocuie Professor of Mcdsdae—« bo bos special ictereu in oxubolic sad cadocnoe 
disorders. 
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(io mdmlc kctura: At the heginoing of the two years’ ttaioing period apprositnattly 
twemyfivelectores.regive.onthesobjeets of basie mcdical so, epees by the senior 
members oftbestalfin their lespeetive fields. A few oon-schedoled lectures on recent 
advances in the field of medicine ate dchveted during the course of two years by the 

Staff of the Department of Mcdidnc, if they so desire. 

(iii) Journal Club: Twice a week by rotation students prepare and present a paper on 
preselected topics io the journa] clubs organised by the Department of Medicine and 
the Department of Cardiology respectively. 

^iv) Short periods of teaching arc arranged in the following departments for all the post- 
graduates of the Department of Medicine: 

Ophthalmology (Medical) 

Radiology 

Dermatology and Venereology 

Psychiatry 

Paediatrics 

(v) Radiohzlcal eonferencti: Once a week a combined clinical radiological conference 
is held on interesting and complicated case problems. 

(vi) Clinical irainingi This forms the central core of postgraduate training in medicine. 

It is organised according to the following schedule; Professor of Medicine uait , 
programme is given below and an almost umilar plan is followed by the DepartmeoC 
of Cardiology and Endocrine and Metabolic Unit of the Department of Medicine. 

(a) Bed alhiment: Each postgraduate student is allotted five to seven medical ward 
beds. The student independently woiks up the patient, writes his initial notes on the case 
sheet and then maintains the follow-up of the case along with the house physician in charge. 

(b) Complete clinical study includiog managemeot and follow-up of the patients included 
in the research study. 

(c) Casualty ward posting: Students are posUd round the clock for one month in the 
casualty ward. Students are directly responsible under supervision of an Assistant Professor 
for the Complete work-up and management of the patient. 

(d) Prime ward position: One-iuonth posting is arranged in the private ward to study 
and follow up the patients admitted under the Professor of Medicine unit. 

(e) Emergincy posting: On an average twice a month round-the-clock rotational posting 
of the postgraduate is arranged on serious cases. The number of such postings depends upon 
how many emergencies arise in the wards. 

(0 Om-pmnt palling: Two roinvoou . week * postgraiiiiete worts foraboul fo«r 
boats in the oot.palienldepartroem. Heeaammes approaimaiely ten new eases and neatly 
the same nnmbet of his own old follow-up cases on each day of his posting. He is tespontibie 
for the treatment and follow-np of thea cases. He consnits the Assistant Professor when 
necessary. 

(g) Spiciatuy dmic po.lieg: Three afternoons a week each postgraduate attends speciality 
clinic, of respiratory d, .eases, gastroenteeolog, and neueology. In each speciality clinic on an 
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average each postgraduate works up two to three tsew cases and follows up his old (four to six) 
cases. Each speciality clinic conducts a discussion on clinical problems at the end of the clinic 
programme. 

(h) Ward rounds: Teaching ward rounds for approximately two hours each are conducted 
twice a week by the Professor of Medicine and once a week by the Assistant Professor of Medicine. 

(i) Clinical case conference is held twice a week. 

(j) Combined round: Once a week the Afedicine Department in collaboration with other 
clinical and paraclinical departments organises a combined case conference for the postgraduates 
of all clinical departments including those of the Medicine Department. 

(k) Surgical-Pathological conference: Once a week the students participate in the 
surgical-pathological conference organised by the Department of Pathology. 

(vii) Fraining for teaching of undergraduate students: By a rotation programme students 
are given responsibility of bed-side teaching of fifth and sixth semester undergraduate 
students during their postings in the wards. 

(viii) Clinical grand round or C. P.C.: Postgraduate students attend the clinical grand 
grounds or C P.C. organised by clinical departments in collaboration with paraclinical 
departments. 


APPENDIX n 

SYLLAQUS FOR M.D. GENERAL MEOlCiNE 

The course shall comprise a niinimum of two years* training and ib^tforan employee of the 
Institute or one who is employed on a research scheme three years' training. During this 
period the student shall be deemed to have: 

(1) Acquired an up-to-date knowledge of fundamentaU of basic sciences as applied to 
medicine. 

(2) Acquired a fairly good knowledge of internal medieme — both in theory and clinical. 

(3) Competence in conducting investigative procedures. 

(4) Working knowledge of some of cbe more common instruments and research techniques. 

(5) P-imiliariiy with modern methods of leaching undergraduates. 

Thesis: Each student works for and writes a thesis on a research problem allotted to him. 
He works under the personal supervision of a faculty member who is his supervisor. There os 
often a co-supervisor also. 

Didactic lectures: Didaaic teaching is ordinarily kept at a minimum and no fixed set of 
lectures arc given since u is felt that ia a broad-based training at a postgraduate level it is cot 
possible to define and cover the entire field of iaternal medicine. However, a few didactic 
lectures arc given by faculty members mostly on recent advances in various systems. There is 
no fixed number for this. Lectures, as lisud below, ate being given at the beginning ofa two- 
year period mostly on basic sciences and their application to clinical medicine: 

(1) History of medicine. 

(2) Breeding tod maintenance of eipcrimeatal aoimah. 
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(3) Anaesthetics for laboratory animals. 

(4) Common experimental surgical procedures. 

(5) Kymographic techniques in acute experimeats. 

(6) Principles of medical electronics. 

(7) Colorimeter, speclropbolometer, pH meter and flame photometer. 

(8) Electrophoresis, and paper chromatography. 

(9) Isotopes. 

(10) Frozen and paraffin sections, and staining technique. 

(11) Histochemical techniques. 

(1 2) Methods of study of cell injury. 

(13) Sex chromatin tests and chromosome analysis in the study of disease. 

(14) Experimental production of pathological states. 

(15) Tissue culture. 

(16) Genetics. 

(17) Biophysics. 

(18) Role of epidemiology in research. 

(19) Perfusion techniques. 

(20) Method of drug administration 

(21) Log dose response cur\e. 

(22) Statistics. 

Journal Club: Once a week in medicine aud once a week in cardiologyi each student in 
turn is assigned a subject which IS chosen by one or more faculty members of the department. 
The student is given enough time to prepare the subject and go through as many up-to*date 
references as possible. This gives the student a practice in understanding and preparing a 
subject scientifically and in presenting the data before others. 

Clinical training: Each student is allotted ward cases and is given responsibility for these 
cases. In addition there are: 

0) Three bed-side demonstrations a week. 

(u) Two teaching rounds a week in the medical wards with the Professor of Medicine. 

(lii) Students are rotated for clinical iraioing in the following medical specialities for a 
period of three months eaclw (a) Cardiology, (b) Metabolic and Endocrinology 
Unit.* 

(iv) Students are given a course of lecture demonstrations in the following specialities as 
indicated below: 

1. Dermatology and Venereology including Leprosy ... 10 

1. ... g 

3. Radiology ... .. __ 

4. Ophthalmology — for fungus examination, etc. ... lo 

•TrainiDg has been provided in Ihe Neuroloer Department also after this paper 
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(v) Each postgraduate attends M.O.P.D. service twice a week. 

^vi) Each postgraduate attends three speciality clinics a week in turn and thus during the 
period of two years be rotates through all the major speciality clinics. 

(vii) Attendance of all the postgraduates at the special medical and radiological conferences 
which are held once a week is compulsory. These are attended by physicians, 
surgeons and radiologists. 

(viii) Combined rounds and grand rounds are held once a week each. Attendance at these 
is compulsory. The postgraduates arc encouraged to present and discuss the cases in 
the above exercises. 

Research review: On alternate weeks the faculty member iDCb:irge of the student 
discusses his research plans (thesis work) with him. This gives an opportunity for constructive 
criticism as well as a practice to a student of ptessoOng scJenti&c data before others. Research 
being done by postgraduates and teachers is also reviewed at group meetings. 

Altendanee at posl'moriem: Attendance of the postgraduate at the post'mortem on 
medical cases is essential. He also attends surgical pathology conferences. 

Undergraduate teaching: Every postgraduate takes part in undergraduate teaching 
especially bed'side demonstrations under the supervision of a faculty member in bis early 
stages. 



METHODS OF SELECTION AND REQURIEMENTS OF 
POSTGRADUATE STUDENTS 

K. S. MaTHUR, MJ>,, PAC.P., P.A.M.S.. F.N.I. 

Professor and Head of the Department of Kfedlcine, S. N. Medical College, Agra 


MEDICAL educationalists, particularly ia the last ten years, have become aware of the need 
for continuing the education of a physician, latcnsive formal programmes, specially 
designed for the man in private practice, have become a standard technique of postgraduate 
medical education. This has been accomplished in some countries in the West by mobile 
educational teams. A team of 4 or 5 men goes out motoring from community to community 
giving instruction at important centres. 

The purpose of the present paper is to discuss another aspect of postgraduate education 
in medicine, the fundamental purpose of which is to ensure to the public, both lay and medical, 
thauhe physicians claiming to be spccialbls do in fact possess the qualifications they claim, 
a claim which presupposes special training and success at the postgraduate examination. 

Specialists in medicine are required as teachers of medicine to train the rapidly expanding 
present strength of U.OOO new entrants every year in the 80 medical colleges most of which 
whVrlTl..”!, “swutioiis, spscialists in the army medical corps 

anrtarhnf m I , ' m.titnlion, 

end last, but not least, as eonsdtants in private practices. 

to lh°ci','',™'ecdv'.''.i ““P” i» "'PPiclcc is imparted in medical schools affiliated 

anf»Z?Srr:“. 

cnsurintT thd. » . j j Of Physicians play an important part in 

essmindiens onfv m k P»s'E™d"a>e medical edneation. The success at these 

“r °a nronthe? t" '“"'"8 PeiPt' he is selected as consnltant. 

eetdn sTec “tv Xed ho.T ’ 'T ’ “ '»'“ "» >PP tmiclng that .he postgraduate 

ese mh Tb;^n°; ?’h , T P»«8'«d«»t= studies and medical 
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mental measure for 10 years to tide over the pttETshorUge of 's°peeM™t',.'‘°’'’‘““ “ " 



MEHIODS OF SELECTTON ANO REQl/IR£.«EKTS 


319 


I would penonally fetl that the number of available postgraduates would easily be doubled 
or even go higher if the appalling failure rates at these examinations could be cut down by better 
selection and a planned intensive whole-time training of the postgraduates instead of having 
two grades of specialists. Without going further ialo this controversy, I would confine my 
remarks to the methods of the selection and requiremenls of postgraduate education in medicine 
of the highest order for all categories of spu^ists. 

There arc at present no fixed criteria of selecting candidates for postgraduate education 
in the medical institutions. Some institutions would accept anybody who applies for post- 
graduation as long as he is an M.B.B.S. and fulfils other criicria. Others accept only those 
who obtain over 60 per cent marks in medicine irresp^ive of their performance in other 
examinations. There are others who take into consideration the results of all the professional 
examinations for final evaluation of the students. A student is supposed to spend three years 
after graduation for appearing in MD. examination and this is the standard practice with 
practically all the univeniries, but some universities include during these three years the rotating 
internship while others count three years only after full registration. There arc others who 
insist on one year’s house physicianship but some unucrsitles ignore this condition. 

Some universities insist on whole-time attachment of the candidates to the department; 
other universities only insist on six months* attachment for writing a thesis. 

There are universities which insist on the training in basic medical sciences with or without 
examination as one of the requirements for admission Co postgraduate examination; others do 
not ioslst on such a traioing or examlnatioo. Although I agree that universities should have 
the autonomy to carry on their own experiments in medical education, it is our duty to discuss 
the principles of selection and requirements for postgraduate education, since it is obvious 
that all the graduates of the unlversUles who take their M.B.B.S. degree are not fit to be 
postgraduates. 

Selectlou 

Selection for postgraduate educalioo should be based on the performance of students in 
all the professional univenity examinations during ibeir undergraduate medical career with 
greater emphasis on clinical subjects, especially medicine. Only those candidates should be 
considered who have passed the examination in the first chance but in specbl cases one failure 
could be ignored. Statistical analysis of the results of our own institution for the last seven 
years and that of another institution has convinced me that the top ten per cent of the 
pcr/inrr»acv Jcintrg (esrtmrg atrd povTgrai/uafe ctaimnsfiba 
results; oeai ten pcrccal are comparatively poor while those still lower down the ladder arc 
unfit for postgraduate studies. 

An opportune time for assessment of the candidate by the teacher is the period of one 
ycai's house physicianship when the physician under whom the candidate is woikingwould 
be able to judge the cncriu of the young doctor vkitb special rcfereccc to his knowledge of 
raedisrine, approach to the patient, critical attitude and research inclmatioa. 

Tbs cadidates must present evidenre of satisfociory moral and high ethical standard in 
profesvioaal work before they arc coasiJereJ for selection. 
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The final selection of the candidates for postgraduate education should be made purely on 
the basis of merits of the candidates after an interview by a board consisting of the professor of 
medicine assisted by his senior colleagues in the department, and/or the council of post- 
graduate education and research department of the college or the university. 

Twenty-five per cent of those selected should be graduates of other universities. While 
ju ging merit, due consideration should be given to the confidential reports of the referee, 

preferably of the professor of medicine of the institution from where the applicant has gradua- 
ted and worked as house physician. 

The number of candidates accepted for postgraduation would naturally have to be limited 
depending on the availability of senior teachers in the department, the number of units, labora- 
toj facilities and inter-departmental co-operation. Not more than four postgraduates for 
each year may be allowed per unit. 

Requirements 

•« Ite *parlmcnl of mediciae after po.t-rcjislrattaa 
“tpoatXv for "i. most include full 

S e tout? During lhef.r.t yea, the port. 

gratolesho«ld.Uob.g,v,aap,oMemf«,i„,„,ij„i<,„„H„l, »o»ld form the batis of bit 

.ny*plif.‘,rm=ut‘‘th'“,H‘J°“''‘ "“'“'a « 'ko bepartmeut and thote without 

any paid assignment should be given stipend for two years 

slatSicsTbarmtr.v'”."',?/" I «'»"■>»■»». bioebemtstry, physiology, 

»-‘«»*.abut a mean, to the 
be working for three to six month. ■ k™' ''^bo'ber the postgraduates In medicine should 

needsdl.eLi;:r.:?“r~^^ “ 

e«u,d:et:?Sur\r:‘.o‘'tb'’e'S^^^^^^ 

bbtaryaudlbeaeademlealmospbereort^oaCor 
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D*. P. N. CHinTAN'i 


J^EDICAL educatiooaJists have not reached unaoimity about the content and duration 
of a course for traioing a postgraduate in general medicine. Although there is diver* 
gence ofopinion on the subject even at the undergraduate stage, in the latter case, however, 
there is agreement that there should be a course of training with a fairly well>defined 
content. Should there be a course at all for postgraduate training? Before we discuss this 
question it would be worth while to examine the situation as it exists today (see Table I). 
Except for Bihar and Karnatal’, no university alloivsa candidate to appear in M.D. examination 
till three years after graduation but most do not insist on a course of training with a deitned 
content. The Punjnb Unhereity insists on six months* attendance in a recognised hospital 
of which three months should have been spent in an intensive course of training speci&cally 
designed for this purpose. I presume wc all generally agree the stale of affairs up to date has 
been unsatisfactory. Leaving aside a few exceptions, the training offered to our postgraduates 
is of poor quality gererally. Not only have we to improve our facilities in the way of teachers, 
laboratories and number of beds but w« have ako to be clear as to our requirements. At present 
there are two modes of training. A large number of our students take their M.D. while occupjing 
junior stall appointments, whereas others are full-time or part.time students During the last 
decade, as medical man-power shortage has developed and as price index has gone'up, the latter 
category, viz. part-time or full-time students, has dwindled. Only the holders of stipends 
are now full- or part-time students. (The Government of India alone gives 300 such 
stipends for a period of! jears.) An attempt has been made to give them a course of training 
during this period but it remains unsathfaclory in most places because of overcrowding of 
hospitals and shortage of staff. However, All-India Institute of Medical Sciences has been 
giving a two-jear training to these postgraduates for some lime and we might examine it in 
some detail. It consists offour academic sessions with biannual intale. A thesis is required 
and the plan is approved by the faculty before the work is started. Poitgraduates are allotted 
beds and they have to study and investigate their patients and go round with their chief 
twice a week. They also do oul-palicnts twice a week and special clinics 2-4 times a week. 
Interesting cases are discussed by the chief for an hour or so. Bedside demonstralioos far 
an hour arc held once a week. Radiology conference is held once a week when the clinicians 


(including postgraduates) discuss problem cases with the radiologist. Combined clinical rounds, 
clinics, pathological conference, journal club meeting are held once a week. Clinical demons- 
trations in dermatology, pediatrics and psychiatry are held once a week. Postgraduates also 
take part in teaching of undergraduates once or twice a week. 
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for six weeks during the first six months of the course. Our students work on their theses in the 
department of experimental medicme. Since we base no undergraduates, our postgraduates 
are encouraged to gain teaching experience by taking active part in group discussions of various 
kinds, by having symposia and panel discussions conducted by them with the staff present as 
the audience and by encouraging them to take bedside clinics of the interns under training. We 
had originally designed our training to spread over a three-year period but this period has had 
to be brought down to two years for reasons into which I need not go here. Although this 
programme has not yet had its full trial, some of us are already thinking of making a change. 

Our broad plan is to integr.ite the intern, junior house physician, senior house physician, 
first-year postgraduate and second-year postgraduate into a four-year period of training. This, 
as you would have already seen, is not a new idea and is an adaptation of the so-called residency 
programme. 


We propose to go further and reserve our registrarships for the brighter ones who go through 
our 4-year training programme. We expect the Registrar, who has done three years, would be 
fully trained and qualified to man a post of teaching physician of the level of an Assistant 
Professor at the teaching institutions. Since duties of a registrar are well known to you, 
I would not dilate upon them. He should be able to do everything that his juniors are 
sup^sed to do. la addition he should make himself available for consultations to his colleagues 
in the hospital and take active part in teaching as well as research 

Why are we dissatisfied with the training of full-time students? Largely because we are 
to handle clinical responsibility all along the line, 
u * ‘0 6«ater activity. It goes 

fcsponsibility. unless effectively controlled, can leave little scope 
tonrovld.nh'i'^^ and thought but to ensure this we must depend on the teachers who have 

^dSt e ^rV ' . You would have noticed that 1 have not referred 

I on, ? ® 1 postgraduates. It is best not to mention it because the only benefit it 

comers, I am convinced, is on the teacher. 


PRESCRIBED COURSES FOR M.D. MEDICINE 
(Inter-University Board 1958-59) 

UaiTcrsity Requirtmeots 
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BIHAR— 2 >ears after M.B.B.S. and one year aHer house job of one year. 

BOMBAY — Part I — I year after registration as a P. G. student. 

Part U— 2 years after M.B B.S. 

Total duration of studies — 2 years as a student or in approved appointment or combined. 
DELHI— Total of 3 years. One year of house job, and Dvo years as a regular student or in 
approsed appointment. 

GUJARAT — S Years of continuous medical practice, one of which must be spent in regular 
postgraduate study. Relaxable under special tircumstances. 

KARNATAK — 2 academic years after registration as a P. G. student. 

LUCKNOW— Medical graduates of 3 years* standing. 

MADRAS— Degree holders engaged continuously for S years in aclise medical practice 
or 

Hospital appointment for more than 3 years. 

NAGPUR — One year's house job and then regular research and study for two academic 
years. 

PATNA — After three academic years following graduation. 

PUNJAB— Minimum of 3 years after graduation. House appointment for one year. Intensive 
course for 3 months at approsed centres. Hospital attendance for-months. 



TEACHING OF PATHOLOGY AND BASIC SCIENCES IN 
THE CURRICULUM FOR M.D. (MED) 

N. M. PURANDARE, M.D. 

Depaument of Pathology and Boctenology, Seth G. S. Medical College, Bombay-12 


^HILEconsidinng problems of poslEradoatc medical education in General Medicine, it is 
essential to be clear as to its aim. I feel that our aim should be to have “a scientifically 
trained physician, i.bo will continue to be a life-long self-educator.” Therefore education mea.s 
eapansionaud eatension of undergraduate education »hich enables a doctor who Is note 
b General Medicine If this is accepted, there 

Tei ne! tul'h ""To”'’”' of ““'>'”8 of pathology and other basic 

d s»s 0^11 how He point that need, a good deal of thought imd 

thirSto. ' “ “ "ila PaP" lintend to ptesent my view. .. 
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three ways. tlcments. difficultiej, limilatioos and feasibility of these 

departmeats of basic sekaMs^*^ ''•“'prehensjTe training course in Tarion* basic sciences by the 
This has many practical difBcuJiies All thecp . 

now overburdened with undergraduate .030^0/^0 toTnl "”''- “’^dical college are 

and paucity of teachers. If in addiUon ®. in the number of admissions 
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teaching and would soon beiomT^So^Lrll-J’'^ didactic system of 
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n. By making the postgraduate students actually w«,i i„ „ , 

them responsible posts for 1 limited period- departments and by assigning 
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serious consideration. For example, in pathology and bacteriology, postgraduate students 
can usefully and profitably vs ork in autopsy room and io the sections of clinical patbolo^, 
chemical pathology aad bacteriology. They can be given responsible posts like resident patho- 
logists. Their work in autopsy room would make them better physicians, because they would 
be observing in detail the abnormal processes — the morbid anatomic aspects. Emphasis on 
frequent discussion aiming at correlation of autopsy findings with clinical manifestations of the 
cases would develop their powers of thinking and interpretation. Their work in other sections 
like chemical pathology, clinical pathology and bacteriology would train them in elementary 
techniques; much more than this, they will learn to evaluate laboratory data, and w ould at the 
same time know the limitations of laboratory investigations. If at this stage they could be 
tempted to undertake small investigative work, which may be a clinical problem requiring 
laboratory aids, the training would immensely benefit them. 

I feel that their association with other members of the department and the poBtgraduate 
students of that speciality IS bound to be mutually beneficial. With a little guidance from the 
senior members, an atmosphere fur iotcUigeot discussion between these groups can be easily 
generated and this is bound to benefit every one. Another advantage of having postgraduate 
students of different subjects working in one department is that in any departmental meeting, 
say, autopsy conferences, tissue conference, the subject-matter in question will naturally be 
discussed from difTcrent angles. Such meetings do then become interesting and instructive. 

There could be two mam diiSculiies in such a type of programme: 

(aj Would it l>c possible for aay dcpaxtmeai of b 2 iic sciences to sccoiaaodete these post- 
Stiduate students as regular members of the department? 

1 think that this 1 $ not a major problem bwause practically in almost ail depattmenis of 
basic sciences there arc vacant posts. Furthermore, these students will be rotating in 4 to 5 
dcparlnicnts. Assigning some of these posts to the postgraduate students of a different special- 
ity, would also case the burden of the departroent, if one could inteiligently use these members 
in the undergraduate Ifcaching and routine work. 

fb} The adlotOitDt of regular work to such studeots mil pose an unportant problem. Two things 
need careful atlcntioo: 

(1) It should always be borne in mind that such postgraduate students have diilercot 
inieiescs and are not interested In iniricaic techniques of the laboratory. Hence, they must be 
posted in such sections in which they will be benefited most. It will be a waste of time, for 
instance, if such a postgraduate is posted in ascctionof \irolosy, daling with bacteriophage 
I) ping, or if he is made to work in (he surgical pathology section burdening him with techniques 
of tissue pioccssmg and staining methods. 
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METHOD OF TRAINING FOR POSTGRADUATE MEDICAL 
EDUCATION 

P. KOSHV, 

Professor of .\fedicutet C.it.C. Hospital, Vellore 

QBJECTS of postgraduate medical education, as it exists today in our country, are to intensify 
the experience and knot^ledge of the medical graduate in the speciality of general medi- 
cine. This is so arranged as to include both clinical and theoretical knowledge leading to 
an academic degree. Therefore, the existing postgraduate medical education unavoidably 
suiTers from limitations that are present in graduate education in our country, i.e. the methods 
are largely theoretical rather than a synthesis of theory and practice which is the hall- 
mark of true medical education. Our students are taught largely by lectures and opportunities 
for practical work are considerably limited. 

To consider these objectives and to bring them in line with progressive medicine, the 
following suggestions are presented: 

(1) Educational facUiiies should be so geared as to improve the speed and accuracy of 
learning. (2) The quality and efficiency of our work will depend on the knowledge 
and skill out doctors possess and the way in which that knowledge and skill are 
applied. (3) Medicine is a rapidly advancing science and efficiency demands that 

(a) our own medical sciemists should be io the forefront of advancing knowledge, and 

(b) that those working as general practitioners should be helped to learn and change 
(heir practice in (he light of ever-progressive knowledge. 

Postgraduate education should not be con&ncd to the short period during which a 
medical graduate works for his postgraduate diplonia or degree, but should be a conti- 
nuing process of learning, experimenting, and sharing of knowledge. If there is an 
atmosphere of curiosity, inquiry and liveliness, as well as a desire to learn from our 
experience and those of others, then we set ibe stage for postgraduate education. Pro- 
grammes should be planned and time should be provided for doctors in order that 
they can participate in these programmes. 
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THESIS OR DISSERTATION AS REQUIREMENT FOR POST 
GRADUATE MEDICAL EDUCATION 
Dr. R. Subramanjam, b.sc.,mj>.,m.r.c.p. (London) 

Professor of Medicine, Madras Medical Odiege. Physician, Government General Hospital, 
Madras 

A T present, in some of the Indian universities, for a postgraduate degree a student is expected 

^to write a thesis, but in the vast majority of other Indian universities a candidate is asked 

to submit either a dissertation or twenty case sheets. In the universities where a student is 

required to write a thesis, it is given much importance and only if a candidate passes in the 

thesis is he allowed to proceed further with the examination. This means that a candidate 
must spend quite some time in studying the literature on the subject, and also do some original 
work which involves spending of time he would otherwise have spent on reading for the 
theory examination. This may be a disadvantage but the advantage is that the candidate 
gains practical experience in conducting research even in the early days of his training. He 
knows how to collect data and, being young, this gives him a good start lo life m practical 
medicine, and at a later date when he becomes the head of department, he will be in a 
better position to guide the young research workers. Much has to be said for insisting on 
a thesis for a higher examination, but a candidate must be given relief from the theory exa> 
mioation. Since this work is the outcome of several months of sustained work, if the Hork 
IS found satisfactory, it means that the candidate has done sincere work. If found unsatis- 
factory, the examiners can know without doubt that the candidate is not a good worker. In a 

theory examination, an intelligent candidate can always guess the naiureof questions by a proce'.s 
of elimination of previous years’ question papers and by taking extra interest in the work he has 
done he may be able lo answer very well, though bis knowledge of the subject may be shallow. 
But such a thing will not be possible if the subject-matter to be examined is a thesis. The 
examiners must be given sufficient time for examining a thesis. No more than one or two theses 
should be allotted to an examiner and be must be given at least a fortnight’s time. He must 
be given adequate remuneration; h» remuneration should not be the same as that of an 
examiner in theory papers. The system of sending too many theses is deplorable as most of 
these examiners are already overburdened wrth a heavy routine of teaching and hospital work. 
Though it may be too much to expect highly original work from a candidate who has just 
finished one year of house surgeoncy, in any case a thesis will indicate his capacity to collect 
data and correlate the results. Even if he follows a beaten track, he would have collected 
wt’K, i.hAL « ■!««. m Vue Vtanfiari teXt-'otrt/AS. 

jljjjitrjte, if a student works on the problem of myocardial infarction, the thesis may be 
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acute myocardial infarction occurs in a given area of similar problems. Though the work in 
these cases cannot be considered as extraordinary or original, it, no doubt, gives an 
informaticn which will be of value for the choidaiis to the locality. Eten an abstract of the 
thesis, if published in a medical journal, will be of considerable value to the practitioners in 
that locality. 

To take up the problem of dissertation. Here the candidate has to satisfy a set of examiners 
in several examinations, i.e. theory, clinical and then i/r<7 tvee. If he devotes too much time 
to dissertation (ben he pays less attention to his theory papers. So, it should be realised that 
a dissertation will be much lower in its standard as compared to a thesis. No elaborate work 
should be expected. Since the standard that is expected is lower, so long as it is not of a bad 
quality or a pure copying work, the exammer should approxe it But even in a dissertation a 
certain amount of originality is called for. The candidate may have to gather data on bis own, 
utilising the hospital statistics spread over several years so that the data that are gathered will 
still be of use to the profession at large, (hough the usefulness may not be so much as in the 
case of a thesis. The subject on vvbicb the candidate works either for a thesis or for a 
dissertation can be the subject in which the candidate may specialise m the years to come. 
It may be left to the choice of the universities to insist either on a dissertation and have a 
number of theory papers or on a thesis In lieu of either all the theory papers or one of the 
theory papers. I am not at all in favour of case sheets bemg submiiied for the higher examiaa’ 
lions. To my mind, submissioa of case sheets is reminiscent of undergraduate standards. 
My experience as an examiner in several universities is that oHen candidates have a tendency 
to copy from (he same case sheets. There is no provision by which one can say that a case 
presented by one should not be presented by another candidate. Sometimes the presenlaiion 
has been more or less identical even with regard to punctuation marks. Where case sheets are 
approved, they arc never taken seriously. No remuneration is olTered to the examiners for going 
through these case sheets. No marks are allotted for the case sheets, with the result that the 
candidates themselves know that it is not to be taken seriously and a slipshod work results. 
No doubt an examiner can detaina candidate if be is dissatisfied with bis work, but when the 
candidate has passed the theory, failing him on the case sheets appears to be unjust. Such being 
the position, 1 cannot understand why a candidate should be compelled to present case sheets. 
A candidate prepares twenty case sheets, with four copies. Even at a modest estimate, it costs a 
candidate Rs. SOO. When a thing is not taken seriously, why should a candidate be put to 
such a heavy expeiuc? It is totally uncalled for and should be scrapped immediately. 



METHODS OF ASSESSMENT 

Dr. C. R. R. PiiLAY 


A postgraduate student ii a potential teacher or consuluot in medicine. An assessment of a 
^ postgraduate essentially means assessing an individual as best as possible, for discharg- 
ing his future duties as a teacher when he uill have to guide hundreds of medical students or 
else as a consultant in society uhenhevsiU have to maintain a high level of professional effi- 
ciency. This immediately indicates a fundamental difference in the assessment of an unda- 
graduate and that of a postgraduate student. And so. the methods of assessment of an under- 
graduate which have been discussed at various national conferences in the past may not be 
applicable in the case of a postgraduate. 

One of the most dilTicull aspects of medical education is the assessment of a candidate, which 
is particularly so whcnwccometo the postgraduate level. When one views our country as a 
whole and the set-up and pattern of postgraduate training, one secs the haphazard, ill-organised 
and disorientated approach which is bound to cast a gloom on any one who is interested in 
the subject. There is every reason why we should be critical of the guidance and help meted out 
to these students. Paucity of full-time and experienced teachers and lack of staff and 
many other factors must have contributed to this deplorable position. In almost all the medical 
colleges the prime duty of the professors appears lo be the teaching of undergraduates, and the 
teaching of the postgraduates is done rather casually. Such a state of alTairs is bound lo have a 
had influence onllie overall standards of the students and this mtutiv will have a 
effect on the proper assessment of their ability. 

Some of the basic questions that crop up in relation to this subject arc the following: 

(1) What are the present methods of assessment? 

(2) What arc the inherent drawbacks in such methods? 

(3) What possible modification could be envisaged so that a belter assessment is possible? 

Let us have a look at the present methods of assessment in a majority of the centres in India. 

In almost all the universities, the postgraduate student b expected to submit a thesis at least 
three months before the examination. This means that his thesis is the result of work 
for about 18 months. What is the value of this thesis? Is this valued and graded and is this 
grading taken into consideration in the fmal assessment of the candidate? 1 venture to say that 
the usual approach in a majority of the universities is that the grading of the thesis is not taken 
into consideration in the final analysis. In some places candidates may be debarred from taking 
examination if the standard of the ihcsis is poor but no credit is given for the good work. This 
has anecaiive effect on the candidate: he does not put his best in the work since he knows 
that It will not be counted in (he final assessment. An important piece of work done by the 
candidate during the course of 18 months or a major part of his postgraduate study is not given 
ihe due merit or recognition it deserves. In this connection it is pertinent to point out that the 
equipment and facilities to carry out scientific work differ so much fcoio centre W centre aad 



METHODS OF ASSESSMENT 


333 


even from institution to institution that there may be a wide disparity in the nature and types of 
work done by the candidates. 

The examination paper usually consists of written, clinical and oral parts. The written exa- 
mination consists of three papers of three hours each. General opinion now favours the abolition 
of a written examination. At the postgraduate level 1 feel that the written examination has 
a dehaile value and place. It helps one to know bow far an individual can arrange facts and 
present them properly. Conceding that the wriltea examination is a necessity at the post- 
graduate level, the next problem is the proper grading of the answers. Proper grading natur- 
ally depends on time given in going through the papers. If the written examination is 
immediately followed by the clinical and orals, there may not be sufficient time for an outside 
examiner to go through the papers completely and diUgeniiy. Hence, it is imperative to give 
sufficient time after the written examiaafioa. And this is particularly necessary nowadays 
when the number of candidates appearing to each centre is increasing rapidly. 

The validity of holding an examinatioo at the end of one year in the basic sciences as 
physiology, biochemistry and pathology is debatable. This intermediate examination be- 
fore the final is bound to affect the clinical studies in the first )ear. Since clinical medicine 
is what it is today, it will be more satisfactory if these basic subjects are integrated and 
incorporated in the final assessment of the candidate. 

In the majority of centres the riVc roce U taken and treated as an unimportant appendage 
of the whole examioation. Usually, once the candidate has made bis grade both in the 
written and in the clinical examinations, the oral examination is conducted rather casually. 
But it is easy for any one to understand that rira voce could play a very useful part in the 
overall assessment of the candidate. His reaction, response, breadth of knowledge arid his 
personality, could all be judged during this phase of the examination. 

Periodical examination and personal assessment of individual candidates at the postgraduate 
level is a far cry in India at the present time because of tbe background of and definite draw- 
backs in our set-up. 

The selection of examiners is an important factor in the proper assessment; super specialists 
in the line should be as far as possible, avoided for general mcdi'cme. But the rapid increase 
in the number of centres for postgraduate examioations may, to some extent, vitiate this 
problem of getting the right type of examiners. It is also important to scrutinise tbe number 
of centres an examiner is visiting both for the undergraduate and the postgraduate examinations, 
because I feel that, in the proper assessment of a candidate, the exammer should not have a 
mental fatigue produced by frequent examinalioss. The number of outside examiners is also 
important in this context, if there is a tet of four examiners, it will be desirable to have two 
internals and two externals, particularly if f&ey conduct cxaminatioiu in two different 
batches. 

Having gone through the exsiting system of assessment of the postgraduate student, it is 
relevant to have an idea of the main drawbacks of the system. Ofeaursc, the inherent draA- 
back of the present system of exammaiions which do not take into accou.nt tbe uniform 
performance of the canddaie at periodical iatcnals is ingrained in the present method. We 
are judging a catjdidate in the artificial atmasphere of examination o.*) his performance 
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on a single day. And, again, the pressure of time because of the increased number of candi* 
dates naturally curtails our ability to assess the student properly. One way to tackle this 
particular situation is not to call more than ]0<12 students on a single day for the clinical 
examination. 

So, on the whole, when one views the assessment of the postgraduates, one feels that various 
factors stand in the way of sound judgement. But then in our present set>up one wonders as 
to what else could be done except to have minor modifications in the existing practice. To a 
great extent, proper assessment will depend upon a well-thought-out and planned procedure 
for the training of the postgraduates throughout the country. Giving credit to the thesis 
and giving more time to the examiners for evaluation of the written papers may help us to 
judge these a little better. No spectacular changes arc at present feasible and perhaps not 
indicated. 



REPORT OF THE SUB-COMMITTEE ON GENERAL MEDIDNE 

Dr. K. L. WtG 

Chairman, Director AH-Tndia lastituie of Medical Sciences, New Delhi 
Dr. C. R. R. Pjllay 

Rapporteur and Professor of Therapeutics, Stanley Medical College, Madras 
SELECTION OF CANDIDATES 

QANDIDATES eligible for this course arc M.B.B.S. graduates with one year of rotating 
compulsory house-surgeoncy followed by one year of post-registration house-surgeoncy. 
Selection should be based on merit and on the assessment of the candidate at the interview. 
After the preliminary selection, candidates should be observed and assessed for six months when 
those who are uofilt for the course should be rejected. 

DURATION AND CONTENT OF THE COURSE 

The duration of the course shall be at least four yean. :.e. three years after one year of post- 
registration house-surgeoncy. Besides regular bed-side teaching, there should be clinico-patho- 
logical coafereoccs, journal clubs, case confeteoces. statistical meeliags, radiological conferences, 
symposia and seminars. 

MEniODS OF nULSINO 

There should be in-service training. Stipendary and other postgraduate students should also 
be accepicd for some time to come as there arc not enough posis for in'Service training in many 
of the universities and medical colleges. Postgraduates training in rural areas bhould be taken 
up by only those insiitutions which have adequate facilities. Postgraduates should be given 
experience in teaching. 

TEACHING OF PATHOLOGY 

The aim of teaching pathology and the basic sciences should be lo male postgraduates 
vicntilicaiiy oriented clinicians rather than clinical scientists. 
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POSTGRADUATE EDUCATION IN SURGERY 

Dr S. J. Mehta, f.».ca 

'THEI^ is an overall deficit of medical personnel in the country, particularly of the post- 
^ graduates. Hence, there is a lack of teachers and clinicians. The emphasis, therefore, in any 
training programme should be to produce clioidan-oim-teachers, 

2. Much is being said of research and research workers. But at this stage emphasis on 
research is misplaced because our peed at piesent is to get more clinicians and teachers. 
Research and research workers can only be had if there are trained postgraduates; they can 
never he “made to order." Then again there are misconceptions about the term “research' 
which can be clinical, epidemiological, statistical, etc., t.e. both applied and theoretical. 

3. The economic factor as far as students are concerned has to be kept in mind An 
unduly long period of postgraduate training will defeat the above purpose. The aim should 
be to produce a trained and qualified posigraduite by the time he reaches the age of 28 or 30. 
A longer period of postgraduate training is an economic burden and is probably unnecessary 
in the present context. 

4. As at present, we have no real system of assessment and selection of candidates for 
postgraduate studies. Any candidate who passes bis M.B.B.5. can register himself as a post- 
graduate. There is no system whereby he esn decide or others can decide on his behalf 
whether he should take up postgraduate course in medicine. The result is a percentage of 
fall-out on the way, and another percentage merely acquires a degree and is not of a calibre 
to contribute materially to future teaching, research or high standard of clinical work. 

5. By and large, there is no organised and phased teaching programme cither in the 
institutions or in the universities. Teaching consists of delivering lectures to students and 
holding of haphazard clinical demonstrations. 

6. Even then the primary aim of such tbcor^ical teaching seems to be the acquisition of 
the degree rather than cumulative experience and training leading to a sotmd qualification. 
There is too much emphasis on the actual examination rather than on the overall assessment of 
the candidate during the years of txaining. The latter is not possible in the .absence of 
adequate training programmes where personal evaluation is possible. 

7. The other important drawback which will have to be surmounted is the lack of 
adequate appreciation by the authorities lunaing the hospitals and medical colleges, about 
the necessity to adapt to changes. Often there is complete lack of coordination between the 
university authorities and the administrative authorities. As a result medical education 
suffers. It is, therefore, necessary that all such authorities be ready to understand the problems, 
alter old set patterns, effect coordination, and secure financial resources. 

8. General surgery now is mote or less a specfelity by itself and the other specialities 
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like urology, neurosurgery, orthopaedic surgery, thoracic and other branches are part of this 
discipline. It has, therefore, to be treated and organised on this basis. 

REQUIREMENTS Op STUDENTS 

(a) Candidate must possess the M.B.B.S. qualificatioa of a recognised university. 

(b) He shall register for postgraduate surgical training but not specify at ibis stage whether 
it is general surgery or in the spedalities. 

(c) Before tbe trainiog of general surgery (ot speciality) he shall have served in residency 
and rotating internship appointments for t| years. The period of each internship may 
be 3 to 4 months. 

(d) During this period of I i years the candidate should have served in appointments m 
any of the clinical departments. This will alTord the candidate the opportunity to decide 
for himself whether to pursue postgraduate surgery and, if so, what particular branch 
of surgery he should specialise in. 

(c) At the end of 1( years the candidates may choose the speciality for the final degree 
ofM.S., i.e. genera/ surgery or one ofifie specia//i»es for cquivafcDt fcoaref qua/itJcaUbn) 
and should register for the same. 

(f) The training programme should be for 3) years after the acceptance of registration. 

SELEcrios OP Candidates 

(a) No special selection is required for the fim phase of programme which (sofa general 
nature. 

(b) Tbe importance of selection is felt only thereafter when the candidate is about to 
enter the general or speciality surgery training programme. 

(c) The number of candidates to be accepted for each programme is entirely dependent 
on the organisation and set-up of a particular department of an instituU'..D. 

As a general policy it may be suggested that in a unit of up to about 25 beds, with 
one senior and one junior surgeon tutors, not more than 8 candidates can be accepted. 

fd) The selected candidates should be given designations, such as junior and senior 
registrars. 

(e) The evaluation of the candidate should be made by a board constituted by the institu- 
tion and comprising the heads of deparunenis, and one representative each of tbe 
university and the authority governing the fnaiturion. In the selection of the candidate 
his overall scholastic career, width of interests personal and confidential evaluations 
from chiefs under whom he has previously served and the general performance at tbe 
interview should be taken into consideration. 
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METHODS OF TRAINING 

Ceriain broad principles of ihe training programme can be laid down- 

1. The candidate should have a broad*based training m the subject including overlapping 
areas of medicine, pathology and other specialities. 

2. During the training period of 3J years, the candidate should work on a full-time 
residency basis in the unit concerned. He should take part in all activities of the unit, 
such as participation in seminars, conferences, teaching assignments and such other 
duties as assigned to him by the chief. 

3. The training programme should provide for graded responsibility devolving on the trainee 
during the course of 3 years, so that at the end of that period both the trainee and the 
teacher feel confident about the former's ability to practise the speciality. 

4. Personal observations by tutors and periodic assessment of progress must be carried out 
and noted in the candidate’s confidential record. 

5. In the initial 6 months of the programme, the candidate should be made to concentrate 
for some time on basic sciences and pathology. This part of the training can be 
common to all specialities and basic sciences departments should be organised to formu- 
late and efi'ect such a programme. During the period of coaching on basic sciences 
tbe candidate must concurrently carry on with the departmental duties. A tutoring 
period of 3 to 4 months in basic sciences should suffice. Such tutoring should be 
given only by recognised and established dcpaitments of basic sciences. 

6. The trainee must be encouraged throughout tbe 3| years to habituate himself to read 
the reference literature and other books or be should visit tbe pathological, blochemi* 
cal and other ancillary departments. He should be encouraged to carry on animal 
experimentations whenever facilities ate available. 

7. There should be regular seminars and meetings in the departments and with other 
departments, where the trainee should be initiated into the methods of presentation and 
discussion of scientific meterials. 

8. During the training period, if desirable, the candidate c n be seconded for a short period 
to other speciality units for specific purposes at the discretion of the teachers, e.g., a 
general surgery candidate may be seconded to other speciality surgical departments if 
found deficient in any of them. 

CONTENT OF COURSE 
In principle the training should embrace : 

(i) Clinical work, both in-patient and out-patient work and follow-up of cases. 

(li) Training in the evaluation of ancillary diagnostic procedures, e.g. radiological, patholo- 
gical, biochemical, etc. 

(lii) Assignment to other units which have overlapping interests with Ihe subject of training. 

(iv) Operative surgery with graded training and responsibility under supervision should be 
performed by the candidate, so that at the end of 3i years he should be able to carry oul 
mostoftheproceduresonhisown. It would be preferable for the candidate to main- 
tain a record of the operative work carried out. 
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THESIS OR DISSERTATION 

By definition a thesis is a “propositioQ to be nuintaiaed/'i.e. it implies original thought and 
work. Dissertation means “discourse or exposition." It implies, therefore, merely observation 
and comments on work done. Under present circumstances it uould be in the fitness of things 
for a candidate to submit a dissertation rather than a thesis. If, however, a candidate has been 
able to produce a thesis in the 3^ years of work then that should also be accepted. 

METHODS OF ASSESSMENT 

The objective of the training programme should be to produce a well-trained, reasonable, 
experienced and balanced clinician teacher. The result of the final examination should be 
based on the following principles: 

1. Overall assessment at the end of 3| years as noted by the periodic assessments of the 
candidate from the confidential records. 

2. Record of clinical work. 

3. Record of operative work. 

4. Record of participation in seminars and conferences. 

5. Record of papers written for seminars, etc. 

6. The quality of dissertation or thesis. 

7. Final ceitlfication from the teachers. 

All these should be brought before the previously mentioned Board for discussion and 
approval. 

EXAMiNATIO.S 

1. Written cxaminatloa of 2 papers: 

(a) General paper on basic sciences, pathology, biochemistry and other topics allied to the 
subject of training 

2. Oisical Examioalioa; 

(a) A ward round and discussion of cases. The candidate may be asked at the discretion 
of the examiners to undertake a sort of demonstration for teaching purposes. 

(b) Examination and discussion of selected clinical material. 

3. Vita- Voce Examtnsiloo: 

Discussion on the topic of training and allied spheres, interpretations of X-rays, pathological 
specimens, histological slides, etc. 

a. Opcratiie Surgery Examisallon: 

(a) Wherever possible a demonstration of actual operative surgery by the candidate should 
be witnessed. 

(b) Discussion on operative surgery topics. 



DURATION AND CONTENT OF COURSE 
Dr. a. Venucopal 
Professor of Clinicat Surgery, Madras 


POSTGRADUATE training in surgery has proved to be a Tertilc field for discussion and has 
given ri'e to many problems as to the manner in which the postgraduate should be made 
familiar with the ever-increasing knowledge of medical sciences and the developments of 
various specialities. It requires, therefore, a good deal of thought and experience to adjust to the 
postgraduate medical curriculum in such a way that, while the student is not overburdened 
with unnecessary details and facts, which are not of much interest later, he is given an insight 
into the ever-increasing number of new discoveries and, what is more important, a taste in 
later life to equip himself with the knowledge necessary for the successful practice of the 
profession. The world is faced with many problems, social, economic and political, and the 
medical profession cannot alTord to be in isolation without taking note of all these factors. In 
the postgraduate course for surgery, what is needed is a broad-based method of approach 
which will letve to make the postgraduate acquire tbe habits of study and a capacity for io« 
dependent thinking, so that he may continue bis medical education in any direction be nay 
choose. This is of fundamental importance because unlike lo many other professions the post* 
graduate cannot afford at any time to forget that be is a student or to ignore his studious habits. 

These general observations may perhaps help us to form a concept of the duration and 
content of course in general surgery. In planning tbe course for surgery one must necessarily 
take into consideration those aspects of the basic sciences as well as the clinical subjects, which 
are relevant. Thus, for instance, embryology, anatomy, physiology, pathology, endocrinology, 
bacteriology and biochemistry must be considered. From this it will be obvious that the post- 
graduate training must be a judicious synthesis of these essential factors, so that the general 
training may be surh as to enable a student to become a good general surgeon. 

DURATION AND CONTENT 

The applicant for post-operative training in surgery must have completed one year of internship. 
Following this, the candidate must have ammimum of three or four years of training in surgery 
in an institution or institutions acceptable lo the university. 

BASIC QUAUPICATIONS 

The candidate after completing bis Undergraduate course must have served for one year as 
an intern in a recognised hospital. Iffiis aptitude is for surgery, during this period, he should 
continue for one more year as a resident houseman. During this period, he should be posted 
tor six months in the genrrol surgical sklo, whers be will learn the first principles ot surgery. 
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During the next six months, he should rotate in ail the specialities such as neurosurgery, 
orthopaedic surgery, urology, thoracic surgery and E. N. T. 

SCOPE OP TRAINING 

Training in general surgery should be broad-based and should preferably include some 
experience In closely related special fields of surgery. Large hospitals, which have speciality 
departments, could usually provide this experience by agreement with the chiefs of the two 
services to exchange residents for a definite period of time or by planning a rotation of 
assignment of residents to selected surgical speciality services. 

Urology and orthopaedic surgery are the most commonly included. However, other sur> 
gical specialities may be considered, if the hospiul has facilities. At least tuo years should 
be spent specifically in the department of general surgery. 

Assignments for experience- in special fields of surgery must, therefore, be limited in number 
so that the postgraduate can get the maximum out of those speciality departments, which can 
contribute most effectively to the general surgeon. 

APPLICATION OF BASIC MEDICAL SCIENCES IN SURGICAL TRAINING 

The application of (he basic medical sciences should be stressed in relation to the clinical 
work ofthe residents throughout the whole training programme. The postgraduates should 
spend their afternoons in the basic sciences departments like anatomy, pathology, physiology 
and biochemistry. Frequent conferences for a detailed discussion of problem cases on the 
surgical service arc important. Weekly or fottoigblly clinico-patbology conferences must be 
attended by the postgraduates. The postgraduate student should study and discuss with the 
pathologist about the tissues removed at the operation and likewise all autopsy material. 

Surgical anatomy should be stressed by the attending surgeons or guides in discussing 
surgical cases with the postgraduate. In addition, the postgraduate should have performed 
all minor and major operations during bis residency training programme. 

NUMBER TO BE ADMITTED AT A TLMB 
Not more than two poslgradualrs should be cnrcrtiincd at a time. 

RESEARCH WORK 

Research work offers an opportunity for understanding the application of basic sciences to 
clinical problems. 

Exposing a student to research activities is recognised as an essential part of postgraduate 
education. Considering the fact that two years is likely to be a short period for fundamental 
research of any significance, a limited study of basic problerut by animal experimentation 
and biochemical or bacteriological investigation U possible during this period. A study of cose 
records initiated during this period of training will be most helpful for him to assets the ciinical 
material and thus give him full opportunities for reporting hit findings in the form of papers 
iubmiited for publication. Reasonable farildies for research work by the postgraduates 
should be provided together with stimulating guidance and supervisioo. In order that a 
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broad training in general surgery can be ©ven to the postgraduates, it is absolutely necessary 
that the hospital should be able to provide an adequate number and variety of patients. A 
general hospital which IS affiliated to give this tramins programme should be able to admit 
annually to the surgical department approximately five hundred cases. 

Fifty per cent of the beds m the General Hospiul must be earmarked for general surgery, 
At least a hundred and fifty beds must be allotted to general surgery so that the postgraduate 
who is a resident could have sufficient in-service training during the three-year period of his 
course. There must also be a large out-patient department, where postgraduates can get their 
basic clinical teaching. In-service training is absolutely necessary, as it will enable the post- 
graduate to have a progressive operative experience during his three-year stay. He must hold 
positions of increasing responsibility for the care and management of patients and have suffi- 
cient experience to acquire surgical skill and judgment through the performance of surgical 
operations involving a high degree of responsibility But at the same time he should be given 
adequate opportunity for consultation and advice. 

POSTGRADUATE TEACHING 

Postgraduate training and teaching should primarily be of an in-service type. The candi- 
date must be allotted a certain number of beds in the in-patient area and he will be solely 
responsible for the pre-operative work which will include case study and investigatory pro- 
cedures for arriving at a correct diagnosis. If operation is indicated, he will be solely res- 
ponsible for the pre-operative and post-operative cate of the patient; during this time be will 
be under the constant care and guidance of a senior surgeon. 

DIDACTIC TEACHING 

Ftnicra^ towtti the course of basic sciences and icetures-cum-clinical demonstrations 

must be conducted every week. 

The students must take part in seminars and one of them must be prepared to take a major 
role during the presentation of the topic. Each postgraduate must be asked to report to the 
ixaminers, in the form of a summary, the articles he has read from journals. 

t- 



SELECTION OF CANDIDATES FOR M-S. (GENERAL SURGERY) 

Col. R. D. ArvAR 
S'ew Delhi 

'THE present methods of selection obviously are not satisfactory. This is borne out by 

the very low percentage of passes in the M.S. eaaminatioa of the various universities. 
As failure means wasted effort, time and money for both candidate and the staff, it has become 
necessary to sec whether better methods of selection can be evolved. 

Apart from the result in the examination, another equally important aspect of the problem 
of selection is the end product of the training. What is it that vve expect of an M.S. qualified 
doctor who has put in three years after graduation, two ofw bichare spent in surgical rraining in 
a teaching institulioQ. We should have a clear picture in our mind as to what this should be. 
In the present context of our couatry’s needs, I suggest that after two years of intense clinical 
and practical training in a good teaching unit, an M.S. should be capable of diagnosing and 
treating all cases of acute abdomen, acute injuries to the head, chest and extremities and 
bums. If be is competent in this, there is no reason why be should not, in due course, be 
equally compcteoi in the practice of "cold surgery" and, with further training, be proficient 
in the specialities. 

If it is agreed that our immediate needs are for a large number of good practical surgeons 
who can tacUe all types of emergency surgery efficiently, and not the type of pure surgeons 
as are turned out now', (bca our methods of selection have to be orientated to that view'. 

What then arc the qualifications necessary for a candidate? 

1. rh}sicjl Ft/nejs: Today the bfe of a surgeon is very arduous and this is true especially 
of the first few years. In a busy hospital, a surgical registrar or junior surgeon may have 
to put in as many as IS hours, 3 or 4 days in the week. Unless be has a strong consti* 
lulion the candidate is likely to break down. 

2. At present 1 do not think that any restriction is placed on age. 1 feet this 
is a matter to be rectified. Time and again one sees candidates joining M.S. courses 10-15 
years after graduation. The selection of these candidates, which is based only on their 
M.B.0S. marks obtained ten or more years earlier is neither fair to the candidate nor to 
the teachers. Seldom do they qualify and even if they do so it is after nuking an unusually 
large number of aiiempts. I sbouM like to suggest that a candidate who has not been in 
the practice of surgery for five years should be debarred from sclcctioQ. By practice of surgery 
I mean major surgery and not just an occasional opening of abscesses. 

3. I’/eiiouj proves ridftol expttUneti In tbe Delhi University, the requircmenU are one 
year’s house surgeoncy in a recognised hospital, six months of which must have been in sur- 
gery. While ia Delhi hospitals the usual practice is to give six monlbs is medicine and su 
months ia su/gcry the practice obtaining ia some ot the other ua»enity mcdicaJ college 
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hospitals is different. A rotating house surgeoncy of six months, which includes E.N.T. and 
perhaps orthopaedics, and anaesthesia, seems to be the rule. This disqualifies a candidate for 
admission to Delhi University M.S. degree. Sometimes a certificate of six months of house sur- 
geoncy is issued even though part of the period has been spent in departments other than 
general surgery. I think a period of six months in general medicine and six months in general 
surgery (which may include two months in the out-patient department of orthopaedics) should 
be the minimum period of house surgeoncy acceptable Further I would suggest that after 
the period of house surgeoucy the candidate must spend one year as a surgical registrar in a 
recognised hospital. At the end of this period, the candidate may be allowed to apply for 
entrance to M S. examination on the production of a certificate of satisfactory work. If 
accepted, be should continue as a sui^calregistrar during the two years required for trainiug 
in M.S. 

Taking the average age of parsing M.B B.S. as 23, one year's house surgeoncy, one year’s 
training as registrar and two years of (raining for M.S. will take him to bi^ 27th year. With 
the present economic conditions prevailing in the country we cannot afford to prolong the 
period of training. 

QUESTION OF AMHKS AND ACADE\J1C CAREER 
The present practice is to give first priority to those candidates who have gone through 
the M.B.B.S. examination without failure taking into account the total marks in the final 
M.B. examination and marks in surgery. Sixty per cent was the minimum requirement. A 
couple of years ago we decided to give a bonus of 5 marks to those who bad done one year 
as a surgical registrar in a recognised hospital, it has also been agreed that the candidates 
who have done two years as surgical registrars and whose competency is certified by the sue 
geon should be accepted irrespeeUve of the marks obtained in M.B, examination. I ftcl 
marks obtained at the final M.B.BS. examination arc a less reliable guide to a candidate's 
aptitude for surgery than a report by a competent surgical teacher after 2 years of observation. 

In conclusion, I would suggest that selection of candidates should be based on the follow- 
ing: 

1. Age—not over 32 years. 

2. Academic career and postgraduate training: 

(a) A minimum 1 year of house surgeoncy — 6 months in general medicine and 6 
months in general surgery. 

(b) One year as a surgical re^strar to a surgical unit in one of the recognised hospitals. 

3. Preferably candidates who have passed their examination at the first chance and 
who have obtained 60 per coit in the final M.B.B.S. examination. 

4. Physical fitness. 



POSTGRADUATE TRAINING IN GENERAL SURGERY 


Associate Professor of Surgery, Christian Medical College, Vellore 


'^HE methods for trainiog a general surgeon have undergone many changes during the 
last ten years in our college and what 1 am prcsentiog below is in essence what is being 
parctised at Vellore. 

The elhcacy of this method is seen in the change brought about in the results of these 
candidates appearing for their M.S. degree ia the Madras Uaiversity. 


No. of candidates for M.S. before 1954 9 

Number who ha\c secured M.S. so far 4 

fst attempt None 

2nd attempt None 

3rd attempt 2 

4th attempt 2 

Number of candidates after 1954 16 

Number who have secured M.S. 16 

1st attempt g 

2ad attempt 3 

3rd attempt 3 

4ih attempt 2 


<4/ni 

The aim of this training is not only to enable a candidate to secure his postgraduate 
degree, but also lo make him an efbeirnt general surgeon. 

Type of training has to be an ‘‘in service” programme. The trainees are resident, they 
are paid, they take calls and are able to fake an increasing responsibility in the care of the 
patient, teaching of undergraduates, and some aioouoi of clinical research. 


Time RetiuUemtnt 

We ha\e found that a period of three years is an absolute minimum requirement. This is after 
two years of completing (heir undergraduate examination, a year of rotating compulsory bouse 
surgeoncy and another year of Junior House Surgeoncy of which six months are spent in general 
surgery. 


Time spent in rarious posting 

Of these three yean. One year and sU months are spent in general surgay (including urology 
and plastic reconstructive surgery, paediatric surgeryand other allied spc&alitics). Six months arc 
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spent in orthopaedics including physical medicine, rehabilitation, band and foot surgery. One 
year is allotted for specialities, three months each in anatomy, pathology, neurosurgery 
and thoracic surgery. A candidate may choose anaesthesia or E.N.T. if he has already done 
one of the specialities before. 

The first two years of this period are spent as senior house surgeon and the last year as 
registrar. The responsibilities gradually increase and the registrar is fully responsible for the 
work and management of the unit. 

Teaching 

These candidates are allowed to teach undergraduate students. Students are posted to 
each one of them. Physical signs arc taught (o the undergraduate student in the outpatients. 
In trying to teach these undergraduates and answering their questions, the postgraduate 
benefits a lot. 


Operaihe Surgery 

These candidates are trained gradually under expert supervision, so that by the time they 
are registrars they should be confident of doing major surgical work by themselves. 

CUnieol Research 

These candidates are encouraged to take part in clinical research and presentation of papers 
under guidance in conferences. 


Postgraduate teciwes 


Wthave a lecturs ones a wesk (Tussday 8-30 p.n.). All stall msmbsrs astssllas the 
trainees take part m the programme. The programme is so constituted that the whole subject 
IS covered in five years (130 lectures in all). 


Postgraduate Clinical Examination 


Once a wssk (Friday 5-00 p.„.). ws ba.s been having a clinisal sanminalion Tor the 
Mtassa. Tb.. usually cunsuts of two -Loug Casss” and a fs* ••Shotl Cnsss.” Each unit takss 
itstuin m condustmg thsso .ncludmg all lbs surgical spssialit, units. 

Postgraduate Clinical Meeting 


Once a week (Thursday 3-00 p.m.), w 
various units are brought in and discussed, 
discussions. 


have a clinical meeting. Interesting cases from 
Postgraduates arc encouraged to take part in these 


Journal Clubs 

inlc«s"L™«rsyttslom^^^^^^^^^ nmstnbsrofthsunit presents tbs 

Pathology Conferences 

Once a week (Monday 4-00 p.m.) we have a in:..* ^_r„ 
times takes the form of clmico-pathological meF-rmccc. pathologists. This some- 
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Paihohgy Slide Conference 

Every unit meets the pathology department once a week to review the specimens and slides of 
the pre>’ious week. This is very useful. It keeps us in touch with the histological appearances. 

Undergraduate fVard Rounds 

Postgraduates are encouraged to take port in these. 

Slalislical Conferences 

Once a month this takes place where causes of death are discussed. This helps in improving 
surgical technique as well as pre* and post-operative care. 

Unit Teaching Rounds 

Once a week a unit teaching round is held. When there is free discussion at a postgraduate 
level, questions are asked and answered. 

I have tried to ^ve above some of the salient features of the postgraduate training program* 
me as it is being practised today in Vellore. We are firm believers in the Resident “in service'* 
programme which makes a trainee a good surgeon at tbe completion of his training in addition 
to preparing him for his examinatioa. I have no hesitation in recommending this for your 
consideration. 



TEACHING OF PATHOLOGY AND BASIC SCIENCES TO 
POSTGRADUATES IN SURGERY 

PASiPAli N. WAIU. M.D. 

Professor oj Pathology, Medical College, Jabalpur 


Y^E have come to this meeting to broaden our iotercst in, and knowledge of, poslgraduaie 
education as required today in our country. We cannot do this by attending pathologists’ 
or surgeons' meetings alone. We patholo^sls must also know the point of view of the surgeons. 
I present the pathologists’ point of view. 

Some pathologists may insist that pathology is a science which is incapable of sub-division. 
We may say that it 1$ capable of sub-division, one for medicine and one for surgery. In fact, 
it has been found just as necessary to specialize in the practice of various branches of pathology 
as it has been to specialize in the various sub-divisions of medicine and surgery. 

The term "surgical pathology" then applies equally to gynaecological, opbthalmological 
and others in that category. It is the pragmatic application of pathology to the interpretation 
of disease during its early and curable stales. It is sot necessarily an ezact approach, since the 
examination is only partial and not as complete as at an autopsy, but, for all that, >t is an ait, 
just as the practice of medicine is an art. However, the treatment of the patient depends upon 
the interpretation of it offered by the pathologist and (bis requires much experience and know 
ledge to be really fruitful. 

Surgery has made tremendous progress in the world in the last thirty years, thus making 
possible a medical attack on many organs and diseases which were formerly beyond the reach 
of surgical approach. Tremendous strides have been made by surgery in this country also. 
Thus, the need for an individual, trained in disciplioes of both clinical medicine and pathologi- 
cal anatomy, has become even more apparent. This individual must have a broad knowledge 
of many things, clinical as well as pathological. He not only must interpret the nature of 
the process, often from a small biopsy or a few cells in smears, but must be prepared to advise 
the surgeons or physicians as to w^t further line of action may be necessary in the case. 

There has been a vast increase in the professional as well as the layman's interest in tumours 
in this couiitry. The government has also shown interest in the control of cancer by opening 
cancer clinics and cancer detecting centres in many Stales Interest in tumour diagnosis and 
treatment in this counUy has been evidenced by the formation of Indian Cancer Society 
recently. In India, surgical pathology still requires proper organisation in many of our institu- 
tions of the desired standard. It must come out of an inconspicuous position as at present to 
its own as in other parts of the world. 

Our aim and object of teaching pathology to the postgraduates in surgery should, therefore, 
be clear. The aim should be oprimum teaching and training in surgical pathology. This 
can be achieved if the teaching and ttaiiiing material is Optimum. This will require joint 
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efforts by the major departments of surgery and patboJogy io all the institutions of our country. 
It will be a novel idea also to procure teaching material from other parts of this country on a 
mutual exchange basis to make good the deficiency in any institution. Some institutions in 
India no doubt are richer in teaching material since they have more autopsies and operated 
material at their disposal. 

The next question now arises, as to who should teach pathology to these postgraduates in 
surgery. At present, whatever little is done, is done by the department of surgery with the 
help of mounted specimens or slides borrowed from the department of pathology in most 
places. I do not think that this programme is adequate or is being aimed at now. It may be 
true that some larger institutions have made considerable progress in organising postgraduate 
teaching of pathology in individual clinical departments >but no period is assigned to 
their postgraduates for exclushe training in pathology as full participants in the department 
of pathology. This clearly shows that there is a great disparity in postgraduate education 
in different parts of this country. There is still a great scops and need in this country for 
organising posigraduate education uniformly. 

The old ideas must be shed and a new dynamic approach should be made for teaching 
pathology to the postgraduates in surgery. Until this is done, progress ia surgery in this 
country will not be complete. 1 feel that surgeons, gynaecologists, ophthalmologists and other 
specialists should not undertake teaching of pathology to their postgraduates. 1 suggest this 
because while they have considerable familiarity with the pathology of their speciality they 
lack knowledge of general pathology eten though I accept that they do have intimate knowledge 
of clinical and pathological aspects of their spedal diseases. They are also professionally 
very busy. 

SCilEME OP TEACHING 

If the future of postgraduate education is to be safeguarded in this country, the training 
has to be objective and practical. A few didactic lectures, seminars, and clinico>patbologicaI 
conferences only will not solve this problem. Our present resources should be organised. 
We lack the teaching material in many institutions because there is a great dearth of autopsies. 
An autopsy is an operation after death which is free from pain and is for the benefit of all. 
It is an excellent teaching material. Most of the institutions Uck a well organised photography 
department. In fact such a department should be a part of the laboratory of the department 
of pathology. Its duty should be to prepare leaching material for undergraduates and post* 
graduates. Duplicate material should be available to various clinical departments for da>>to« 
day teaching. A well organised frozen section service and a cytology laboratory should be 
asailable for diagnosis and teaching. 

All postgraduates in surgery should be called upon to do six months of compulsory residency 
in patliology before they are allowed to take up their postgraduate examination in surgery. 
In fact, this should be applied to all the clinical subjects, since I am convinced that the teaching 
of the clinical subjects is not complete at tbepostgraduate level without a ntinimunt period of 
whole-time training in pathology. This would give a practice in scientific approach towards 
the diagnosis of the disease process. I, therefor^ feel that the iraiaiag in surgical pathology 
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should be entrusted to the department of pathology, by completely assigning the post- 
graduates for six months in pathology. Training should be, therefore, continuous and not in 
parts. It should be complete and not selecthe. He should be a full participant in all the 
training programmes with the postgraduates in pathology. The training scheme should also 
include training in clinical pathology, chemical pathology and microbiology. 


TEACHING AND TRAINING PROGRAMME 


The programme should begin with the morning signout of surgtcals which have already 
been described, cut, and were kept ready for reporting the evening before. The postgraduates 
must see all slides in the evening and prepare themselves for the productive discussion after 
writing their diagnosis and opinion. These slides will be checked at the time of final reporting 
by staff members. This will train them to use such knowledge to intepret the disease process. 

The next part in the daily routine is the gross pathology of the surgical specimen, received 
from all specialities, which must be described objectively and necessary blocks be given for 
routine staining keeping in view special stains to be ordered in arriving at final diagnosis. 

This will give chance to the postgraduates to see disease process on the body wise basis 
ratber than limiting them to their own speciality. They will thus learn the basic facts in 
pathology and will have sound concepts of pathology. 

There should be a weekly surgico-palbological conference in which all the diagnosed 
surgicals along with their gross must be presented by the department to the staff of surgery, 
obstetrics, gynaecology, ophthalmology and radiology. The unluin-eharge of the case should 
present all the clinical information together with the operative notes, and radiologist will 
show the films and discuss the radiological diagnosis. The pathologist would present the patho- 
egic material. This will really stimulate thinking in the postgraduates and will give them a 
chance to participate in discussion. 


There I! alio a need of more training, speciall, in tumour diagnosis. The seminar on 
umont shonld be organised eeety two months nod condueted by the departments of patho- 
logy and sutgery. ThiiihouldbeawenorEanisedjoinlem.it. 

Traming in pathological anatomy based upon the autopsy is the foundation on which all 

knowledge tests. The postgraduate, therefore, shonld be put on duly on the autopsy seivice 

chanter”'" 't*' '"T' autopsy done and demonstrated is a complete 

erad, . . a ■ intpressiou on both aadetgtadaale and post- 

mind the ad ”” ■■ 1 di * ”* '•t* auditorium and study the autopsies keeping in 

Tff ^nfere re ? ’"k i-Wmiou at the annual 

dena,rem ?h r, Paebmo, terns proented by each 

aslTed o nlrhV d I»aBta<i«.tes in s.tgety 

achieving on, aim. bear fruitful remits .« 


Another phase of training is the rapid diagnosis of lesions doting operation by the method 
of froren section. Ope, al, on theatres must nlwny. send to the department of pathology one 
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day In advance as a routine the list of the scheduled operations giving the names of operating 
surgeons, time, and the name of the operation. This list must also mention if a frozen section 
is required giving the time at which the material will be available. This will give a chance to 
the postgraduates to learn pathology during operation. This will also be a proper step toward 
giving an excellent pathology service to the patient and provide an opportunity to co-ordinate 
the efforts of the departments of pathology and surgery. 

There should also be monthly slide conferences of the teaching material of rare diagnostic 
problems, arranged systemwise. These teaching sets may be prepared by mutual exchange 
from other institutions also. These should include clinical histories, operative notes, gross 
description, and X-ray films. Working classifications of diseases may be discussed to stimulate 
interest in geographical pathology also. 

TEACHING LN OTHER BASIC SCIENCES 

I consider that the major effort in the curriculum should be made to teach surgical and 
autopsy pathology, but basic sciences should also be taught. The basic sciences to be inclu* 
ded in the curriculum from the point of view of applied aspects should be physiology and bio* 
chemistry. Emphasis should be on the application of physiological and biochemical techniques 
which should be correlated with pithologieal anatomy to study disease processes. This can 
be achieved by assigniag to them the patients admitted in surgical wards for carrying out inde* 
pendent laboratory investigations in ibe laboratories of chemical pathology, clinical pathology, 
and microbiology during their six months’ asslgumeots in the pathology department. This will 
afford the postgraduates an opportunity to carry out investigations on their patients. They wUl 
thus learn the application and interpretation in the study of disease process. This they will 
present in the meeting of the staff in weekly surgico-patbological conferences. They should also 
participate in the discussions. 

Tlic postgraduate should also know that these laboratory tests, if performed at random, and 
not too well, are of little use in arrivingat a diagnosis. Pathologists, therefore, have a natural 
role as integrators of diagnostic data. 

lie should also be the parlicipaai in Blood Dank service and transfusion techniques during 
his assignment of six months. 

In conclusion, I emphasise that a joint effort should be made by surgeons and pathologists 
to develop postgraduate teaching, if the postgraduate education has to succeed in a real sense 
in our country. Training and teaching should continue for a period of at least six months. It 
is a valuable training for a surgeon to serve a term in the laboratory, because his ability to 
distinguish pathologic from noo-pathologic conditions encountered in future surgical practice 
will depend largely upon this trainiag. It nil! prepare him to be a good surgeon. 



THESIS OR DISSERTATION AS PREREQUISITE FOR 
POSTGRADUATE EXAMINATION 

Prof. A. K. Basu 

Department of Surgery, Institute of Postgraduate Medical Education and Reseaicb, Calcutta 


'J'HE importance of research work as an essential part of postgraduate medical education 
has been emphasized on many platforms on numerous occasions. Medical research is 
developing at an ever-widening pace on numerous frontiers. There have been more advances ia 
medical knowledge in the last 2S years than probably in all the preceding years since the days 
of Hippocrates or Sushruta. Many or even most of these discoveries have been made by 
young men in the formative years of their medical education and some even in their under- 
graduate days— witness for example the discovery of pancreatic islets by Laugethans and 
of Insulin by Best. Frossman was a young postgraduate when he hit on the idea of iotroduciog 
catheters in the heart and Hunter, the Australian anatomist, described the benefits of sympa- 
thectomy while still in his twenties. Numerous other examples may be given but It is enough 
to say that It is in the young mind, unshackled by time-worn old shibboleths, ever free to strike 
out new paths, ever receptive to newer ideas and thoughts, that the benefits and the methodology 
of leseAfch should be firmly ingrained. 

Unfortunately, we in India, until recently, had faUed completely in understanding and accept- 
ing the value of research work in postgraduate medical education. We were content to imbibe 
ideas from abroad and hardly produced any of our own. The bureaucratic system of medical 
administration in this country, in addition, left little scope and fewer opportunities to do research 
or any original work. 

In many Indian universities today, one of the prerequisites to be eligible for the higher 
postgraduate examination is the preparation of a thesis embodying researcher investigative 
work of some kind. However, the standard required or expected varies markedly from one 
university to another. A few of the universities requite the candidate to do the work himself and 
o show that the work has in some way -advanced the frontier of medical knowledge.” Other 
universities would accept what they caU a dissertation, meaning thereby a collection of views 
T “T U perhaps by a few notes or data which one again obtained 

Ir.h n/ rT* ^ ^^hinking on this problem 

and the benefits of the process have not been deliberated at length. 

OBJECTIVES 

“'■ ">= »'itios of Ih. Ih.sci on the P«' 
of n postgrndoale itudeni working fo, Im degroc. 1 am aure that the idea Is not so inneh that 

bnt'L'i he'wouTd lo d “ tad of knowledge to his sabjeet 

but that he would shows., dense of gmppling wilh a pattienlar problem in a systematteJ 
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way aad having at least contributed some thought to the elucidation of the problem. The 
plan postulates that the postgraduate student should have an enquiring mind, that be should be 
able to assess and reject, if necessary, the seemingly established thoughts on current ideas and be 
prepared to caive out new paths on old time-worn held. The basic idea is to inculcate in the 
mind of the trainee that the la^ word has never been said about any medical knowledge, that 
what passes for knou ledge is often based on most slippery foundations aad thar the printed word 
has no more sanctity than the paper on which it is printed. It is expected that out of this band 
of numerous budding research workers on the threshold of their postgraduate careers will 
emerge at least a few who will accept this kind of work at their life-long avocation and thereby 
enrich the research potential of the country. 

ADVANTAGES 

If the Students and trainees arc considered as the backbone of a postgraduate department, 
the advantages and benefits of research-oriented training programmes are very obvious. In 
the first place, they bring to the department an atmosphere of learning, of serious study and 
ofaspiritofenquiry without which an academic department must be considered sterile and 
lustreless. Such an atmosphere is conducive to the best interests of both the teacher and the 
student. If the teacher is worth his salt, he must act not only as the guide of the student but 
also os his philosopher and friend. Opportunities to know the student well and to be familiar 
with his problems Come up automatically (0 this programise and the student-teacher relation* 
ship is, therefore, fmsiy based on mutual comprehension and understanding. 

The benefit* of the resurch-orieatated study programme to the student himself are immense 
and many-sided. Instead of merely attempting to learn the facts as they are, it gives him 
opportunity and satisfaction of trying to contribute to new knowledge, however meagre that 
maybe. It makes him familiar with methods of studying existing literature on the subjects, 
summarizing or abstracting such literature and making use of it in the context of bis own 
programme. Instead of merely going over the usual text-books, the student has the 
opportunity of rummaging over the vast field of world literature on the subject of bis choice 
and to discover for himself the world-wide mode of thinking on the problem. Most of all, 
this method of study takn the student olT the beacea track, makes him think, thus increasing 
and improving his faculties of imagination and reasoning. On the whole, it makes him a better 
scientific man. 
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work takes precedence over an adequate training programme and as a trainee the student is no 
better at the end of the stipulated training period than he was at the beginning. 

WHAT SHOULD BE DONE 

What then are we to make of or decide about this kind of study programme in the context of 
our national needs 7 We have to bear two things in mind. First, the country needs a large 
number of specialists well trained and well versed in postgraduate study in as short a period as 
possible. Promptitude and avoidance of useless and unfruitful waste of time should, therefore, 
be the keynote of our training programme. Emphasis should be placed on acquiring the 
essential knowledge, learning the important technique and developing judgment, confidence 
and independence in the performance of the allotted work. 

At the same time, one need not be blind to developing the inquiring incentives in the minds 
of our young specialists. It is essential that while we ate imparting practical knowledge to our 
young postgraduates, we should also try and stimulate the desire to prosecute original 
work which lies dormant in the minds of most aspiring medicos. However, the subject of 
research study must be chosen with a good deal of cate. It should take up specihe, well defined 
problems. It should be capable of solution in one way or another within the limitations of the 
facilities available at the particular iostiiute. It should not involve wastage of too much time 
atthe disposal of the postgraduate and cectaialyaot be done at the expense ofhis overall 
training programme. It should be carefully supervised at every stage— the temptation to take 
up side issues not relevant to the problem under study should be scrupulously avoided. 

SUMMARY AND CONCLUSION 

In summary, therefore, it appears to me that although there are many arguments against 
introducingor retaining a pengtamwA of tescatch. siwlyintbA povtgtaduaXa tcaltting period, 
the balance of evidence seems to be in favour of such or research-orientated programme. The 

life of a postgraduate with this programme is made more interesting, more enjoyable and a 
keen student finds it a rewarding endeavour. His future progress to academic hierarchy is 
built on surer grounds and many future successful research workers will have looked back 
on this formative period of their work with wisifulness and alTectionate remembrance. Here 
was time well spent in learning the methodology and techniques of research, they would say. 

However, this kind of research activity in a medical scientist must be supervised with 
caution and it must form an important but not necessarily the most essential part of his overall 
training programme as a specialist, But it must not prevent him from learning the basic 
essentials of his subject nor in his mastering of the practical aspects of his speciality. 

The research-orientated study programme is intended to make the postgraduate a scientific 
man and it should prevent him from bring only a technician or a craftsman. 
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•THE postgraduate tralniog ia many fields including surgery takes many years of continuous 
hard work and training under properly selected surgical teams in a teaching hospital. 
As this entails long years of study and work in addition to the expense on the part of the 
candidate or the State, it is extremely important that we should have a clear concept about the 
methods of assessment and the selection of the candidates for this purpose. This assessment 
will have to be made throughout the period of the candidate's training and the record of 
progress of the candidate should be available to the authorities concerned quarterly in a. 
year. Thu will be useful from the point of view of knowing whether a candidate should be per* 
tnitted to continue his work or should bo iafonned that in bis own inte/cst Jt would be belter 
if he leaves the institution where he is being trained and pursue some other course of action. 
Such a decision would avoid disappointment to the candidate later on and would save 
enormous expense to him or to Che public exchequer. Further, it is being realised that 
postgraduate training has to be carried on for several years and the cost of such a training 
should primarily be borne by the Slate as it is extremely difllcult, with the rising cost of living, 
for aoy person to alTord it from his own resources. This fact has been recognised by the 
Gosemment of India in the field of technical education and hence every candidate who is 
pursuing postgraduate training in the National Institutes of Technology is getting a 
schobrship of Rs. 300 per mensem. Similar facilities are provided in many of the universities 
for training for Ph.D. In view of these facts, it is extremely important that we should develop 
methods to: (i) assess the candidate at the lime of the admission for such a training, and 
(il) assess the candidate during the period of his training. 

ASSESSMENT DCTORE AD^tlSS10N 

I. Interview: The interview of the candidate should be conducted by the senior members 
of the stair of the department in whieh the candidale has to undergo hxs JraJnJng, This should 
be for a period of at least one hour during which the academic record of the candidate during 
his undergraduate career should be carefully ascertained. A personal discussion with the 
candidale should bring out why he is interested in taking up a given speciality and 
scatchlng questions could be asked to gauge bis powers of deduction and general inlcjligence. 
Doe emphasis should be laid on the personality and the sports and other cxtra-curricubr 
activiiks in which the candidate has been taking part during bis undergraduate career. 

2- Screming esomSnaiica: A cboical and practical screening exsaiaalion should be 
carried out in the case of esery prospective candidate in order to know if be has sound 
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foundations of basic and clinical medical sciences. It is well recognised that without such a 
foundation It would be extremely difficult to build the superstructure of postgraduate medical 
training. 

3. It would be desirable if the candidate can stay for three to four days on the campus of 
the Institute so that he has a chance to meet other members of the staff who would thereby 
have ample opportunity to actually assess him daring this period. 

4. Confidential report from the headmaster of the school and the principals of the medical 

college and the science college in which he has studied should be obtained in every case for 
final assessment. ; 

ASSESSMENT AFTER ADMISSION TO TUB POSTGRADUATE COURSE 

1. Every candidate, on admission, should be assigned to a supervisor who should be of 
not less than the rank of an Assistant Professor in that institute. This supervisor should be 
his guide, philosopher and friend and should look offer him for the next three years of bis 
training in that institute. It would be the supervisor’s duty not only to assess him through- 
out this period but also to give him help and guidance from time to time both in his academic 

work and in sotting out bis personal, social or ffnaocia] problems. Such a course has 
paid very rich dividends in the older universities at Oxford and Cambridge. Further, such 
an arrangement would build up bonds of friendship between the candidates and the senior 
teachers of the Institute. 

2. Monthly reports should be obtained from all the teachers under whom the candidate 
has to work in the outpatient and the inpatient departments. The work and progress of the 
candidate would be judged in his clinical teaching as well in the seminars and tutorials by 
these teachers. 

3. The supervisors of the thesis should send a periodic report about the progress of the 
candidate who is working under his care. 

4. Periodic reports should also be obtained from the departments of basic medical sciences 

and experimental medicine about the quality of the work of the candidate in these depart- 
ments. 

5. Periodic oral and practical examinations should be carried out from time to time by 
the senior teachers. 

6. A written and oral examination should be conducted three months before the candidate 
has to appear in his nnivetsil, eaaminatioii in order to assess as to whether the taiodidale 
has benefited from his Itaining and is now tend, to appear in the univeisily oainiealion. 

7. The senior teachers should seod a sit-moothly report aboot their assessment of the 
students with regard to participation in the clinieo-pathological conferences, their woik in 
the operation theatre and their capacity for teaching. 

8. Reporls could also be obtained from senior members of other departments about 
their impressions of the student legatding his tnnduct and behaviour in the hospital, labo- 
ratories and on the playgrounds. 
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CONCLUSIONS 

It is extremely important tbat the caodidate should be selected with the greatest amount 
of care and that he should be constantly assessed during the period of his training. In assessing 
the candidate periodically, great importance should be attached to his work in the wards 
and the outpatient departments, his method of conducting research in the department of 
experimental medicine and bis capacity for leadership and his demeanour and behaviour in the 
institution both during his academic H-ork and on the playgrounds. The day-to-day assess- 
ment of the candidate carried out by the tutors and the supervisors should play an important 
role in the final assessment of the candidate for his success in the higher examinations. 
Devotion to work and welfare of the patient, high sense of integrity, qualities of leadersbip 
and proficiency in sports and extracurricular activities should be the hall-mark of a well- 
trained spedalist. 



REPORT OF THE SUB-COMMITTEE ON GENERAL SURGERY 


Dr. S. J. Mehta 
Chairman, Bombay 
Dr. B. N. Dalakrishna Rao 

Rapporteur and Professor of Surgery, AlUindia Institute of Medical Sciences, New Delhi 


^ teaching institution should fulfil the basic requirements laid down by the All-India Medical 
Council regarding staff and equipment before starting the postgraduate course in general 
surgery. The institution should also possess an elGcient recording system and record library. 

The criterion for selection to this course should be that a candidate has passed the 
pre-clinical and undergraduate examinations with merit, and he should be selected at tbe 
interview by a committee consisting of the members of the department of surgery, tbe clinical 
faculties, tbe head of the institution and, if possible, a representative of the university. There 
should be a further assessment after one year at the end of the heuse-surgeoncy. 

io-service Uaining programme for four years after full registration, 
(a) The first six months should be spent as house-surgeon in the department of general 
surgery m a recognised hospital which need not be a teaching hospital. Such a non-teaching 
tapiul should be daiirhed by un AkocMou of Hospital, a. an 'A' class hospital. An 
0™“! '>”‘“>>>i»M»ilhthchelpofth. 

p) The nest sis month, should be spent as elective totaling house-snrgeon. 

(0) Tb'ee years .hould be spent as tegislrar. two ytats being in Ihe department of 
.t.,d f h' ° thould devote his allernoons 

L ail tape sciences, such a. paihology. imaiomy, physiology and biochentistty, while 

smgerj “ "“‘h, shonid be spent in learning techniques in esperimental 

utoSv tofeie" ma? ’’'a “ otlhopaedics, 

ThS'i 'h Mh “'e'H'- Dining the thtee years as registrar, the 

candidate should he given increasmE tesponsibUil, in olinieal and opetalive autgety so Ibal at 
the end of four years he attains knowledge anei .s:ii » pcraijve surgery so lua 

flexible and no. rigid. During .be"S”12. TT' 
remunetatinn and good living nnarter, A larM^n ^ f 

„od..e.hep„s.gtal..esatprJ “ .“oT 

depuiing ihem in ihe.t ii„. .is n,o„.h.T“re^n"“ r.td”,™"'' “T s 
junior demonstrators in the departments of baric sciences durino th ^7 appointing them a 
A candidate should submit a dissertation which should he ^ **^*'^^* u 

studied under the guidance of a teacher. ^Td^ionT^u 

ttsenation should indicate the methodology 
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iavohed in the collection and rearrangement of data and a critical analysis of the literature and 
the candidate’s own work. 

There should be continuous assessment of the candidate. Fifty per cent of the total marks 
should be for day-to^lay assessment, ten per cent to be earmarked for the dissertation and the 
remaining forty per cent for the final examination which should be written and practical with 
emphasis on the latter. Examinations should be patterned on the Royal College examinations 
in the United Kingdom. Examinatioas should be conducted by a national organisation to 
achieve uniformity of standard. 

A candidate should be allowed to appear for the postgraduate examination several years 
after graduation e\en though be may not have fulfilled all the conditions, because he 'may 
become mature in judgement later and bis talent otherwise go unrecognized. 
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POSTGRADUATE EDUCATION IN OBSTETRICS AND 
GYNAECOLOGY 
Dr. M. K. Krishna Menon 

Director, Institute of Obstetrics J Gynaecology, Government Hospital for Women & Children, 
Egmore, Madras 

tN India today there is an upsurge of interest in postgraduate medical education. Us impor- 
^ tance is widely recognised and there is a growing awareness of existing deficiencies. A large 
number of medical colleges have sprung up in the country due to the rapid expansion of under- 
graduate medical education to meet the country’s shortage of doctors. There is a great dearth 
of qualified and experienced teachers to man these institutions with the result that standards 
suffer. And when under such circumstances the newly started insliiutioas embari on 
postgraduate education also, it becomes evident that marked deficiencies are bound to be 
manifest In the facilities, training and standards. The aim of this panel should be to scrutinise 
critically the existing pattern of postgraduate education in our speciality, assess these deficiencies 
and put forth suggestions to improve the education. 

SCOPE AND PURPOSE OF POSTORADOATB EDUCATION 

Postgraduate educatioo begins after a person has obtained bis full registration and ia a 
sense should continue to the cod of his professkmal career. This education is only an expansion 
and extension of undergraduate education, a process that could and should continue throughout 
the life of a doctor. It should take into consideration the country’s needs and make available 
by such education a satisfactory sUndard of medical care to the community. The postgraduate 
education scheme should, therefore, have the following objectives: (1) the training of personnel 
to become teachers and research workers for academic institutions, (2) of specialists for 
service in non-teaching hospitals and in the country at large, and (3) education of general 
practitioners by refresher courses in Uie speciality. 

The scope of training should, therefore, be broad-based and of a good standard, the method 
and type of tramwg being determined by the aim, namely, to have a good clinical specialist for 
in-service hospitals or for the educationof a general practitioner. 

I HE PRESENT POSITION 

There is no doubt that postgraduate medical education hai become a burning problem. 
Medical colleges are being opened in large numbeta but there w a great dearth of qualified 

teachers to man these institutions. Therefore, there is a great rush to obtain a postgraduate 

degree in the speciality of one’s choice, and, may 1 say also, a sad tendency to lower the stan- 
dards to meet the increasing demands. In general, all our universities have almost the same 
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pre*requisitcs essential for entering the postgraduate courses and taking the examination — , 
namely, one year of house surgeoncy in medicine and surgery after full registration followed by. 
two academic years of training in the speciality under a recognised professor in a recognised 
institution. In some universities, like Madras, the diploma in obstetrics and gynaecology which 
can be taken after one year of training subsequent to a year of general house surgeoncy is a. 
pre-requisite before a candidate can be admitted for the higher training. We cannot but admit 
that there are wide variations in the type of training and, what is more, also in the standards 
of examination. 

It has not been possible to obtain all the data from diderent institutions undertaking post- 
graduate training. From what I could gather from my discussions with the students and 
professors of various universities, the majority would agree with me if I state that at present- 
organised, planned and purposeful training is unfortunately very rare. Two types of students 
undergo postgraduate training after registratjoa for the postgraduate degree— whole-time 
students and part-time students who are medical officers on the stall of the bospilal. la the 
majority of institutions, postgraduates are not residents and what is more it u not uncommon: 
for a postgraduate student to registcr.for the degree and to do bis own private - practice helping 
his chief also ia the letter’s -private- clinic.' The numbers selected for training vary widely.i 
There does not seem to be any general policy regarding the number of students to be taken for' 
training by any one professor at a time EacbinsiUtitioa b'as'itsowo standards of selecting 
the number of students and even In the qualifications laid down for recognition as a postgraduate 
professor there is hardly any uniformity. It is unfortunate that this Is so. Now, if there is no 
organised and purposeful training programme, U is to a large extent due to the lack of standards. 
Further, faculties for postgraduate training must be available, before 'ao inslilulion can under-' 
take postgraduate training. This necessarily means close association and co-operation of all the 
basic and ancillary departments without which' no postgraduate training will be worth under-' 
taking. Unfortunately, under existing condilioos, this is sadly lacking and hence the training of 
a postgraduate is mainly clinical with a view to obuining a degree. In general, students arc 
given opportunities for clinical work under the guidance of their teachers. The actual quantum 
of practical training, namely, training in operative obstetrics and gynaecology, varies with 
institutions and in many, I' must confess from what I have learnt in my informal talks with' 
students, such Uaining leaves, much to be desired. ' Often the quantum of practical training (s 
negligible. Collaboration with other departments— pathology, biochemistry, physiology etc— 
is scanty. There are a certain number of lectures delivered to studeitts in certain institutions, 
while in others these are in a seminar form, and there are some with neither. 

In almost all the unn'crsities the students, before they' appear for (be examination, have 
to submit a paper which goes under such names as thesis, dissertation, commentary, case re- 
cords. They are supposed to have done these (bcnuclvcs and It is not uncommon to find that 
what is colled a thesis is just an anal)-su of a few case sbeeu culled torn the records room 
and anal) sed quoting the relevant literature terbatito. The books so submitted ore well bound 
and very often of remarkable sire and are quite attractive with photographs borrowed from 
various standard publications. I do imi wish to talk in more detail about the s>stcm of iraiaing 
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thatis prevalent but enough has been said to conclude that the training as it is in general is 
jll-ronceived, not purposeful or broad-based, and is on the whole unsatisfactory. 

Then there are the examinations. In all uaivcrsiliei there is, in addition to the speciality 
ers, a paper in general medicine also, and in some universities, an examination in 
the clinical and viva-voce examinations in the speciality, 
of exammation vary is weU known. It is also well known that failure and 
wTwhft • More about this later. I have briefly, 

with what information I have, tried to present the situation in postgraduate training in our 
speciality that is prevalent today. 

Ih.toSr!?'' I"'''”''* »>»"• “‘1 synaecology to 
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logy a student should have-to menlioo a fcw Tk t'Oehomislry and patho- 

views on it, physioloay of the newkim r^r . • * knowledge of radiation and current 
ofhormonei and now, of course the chroMM*'”*^' transmission, biochemistry 

studies should be incorporated so that the cliniSt J“ .5®®^ training programme, these 
test on sound basic princiolcs Then oni practical aspects of the training may 

poseful. The impact a, broad-based and pur- 

wo cannot igaoto it in the training of on, foloro'.pSa"'' 

While I am averse to recommendin* anv period required for such training, 

specialist can be turned out. I am fiiH» the years of training before a 

period. Three years in my opinion is the toimnZwriS' ““''."•"“y “ two-year traioing 

What I have staled above is the ^ T required, 

who are to man our leaching and research de"' f””''" SP"'"”*'* 
large number of specialists required for service**'^ But wo have to consider the very 

pitals. I am visoalising the time when at least .I'l”.. ““''y “"‘'r thao teachers in the hos- 

try will have on their stair specialist, in obsietrios ”“•““‘'>“8 '■o.pitals in the coon- 

also undergo the same three-year irainiuu whirf. “.7 *'”’“»'‘’sy- Should these specialists 
it would bo desirable, it would not be easily »n academic career? While 

pitals with such specialists. What 1, reouired !■ IT” ““ ““ “> staff all our hos- 
a high standard of clinical mid practical eacelho,™' ‘‘“Pitali is a speciahst with 
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while to take up those who are interested in the speciality, give them training in teaching in 
hospitals essentially on clinical and practical lines for a couple of years and then make them 
suitable to serve as specialists in non-teaching hospitals? 

TUB TRAlNiNG PROGRAKIKIES 

I have already pointed out that the training of our specialists is at present essentially clini- 
cal and at best defective even at that. In any country, the training should take into consideration 
the needs of the country and consequently its socio-economic implications. As it is now, we 
nave to train specialists for an academic career and a much larger number for service to the 
country and community at large. In the training of the former, there should be a happy blend- 
ing of the basic sciences, the allied disciplines referred to already and the clinical and practical 
aspects of the speciality. For the specialists to serve the community at large the emphasis in 
training should be on the clinical and practical aspects with inclusion of the minimum necessary 
information on basic and allied disciplines. This would mean that a department before it can 
be encouraged to undertake postgraduate training in the speciality should have not only its 
OHO speciality well developed but also all the ancillary departments. These departments must 
whole-heartedly cooperate in the training of our specialists. 

It is not possible nor desirable to chalk out a detailed training programme. Such details 
should be worked out by each departmental bead depending on facilities. But certain sugges- 
tions could be made. For proper training it is essentia! that all postgraduate trainees be resi- 
dent and working whole-time under professors who should also be whole-time employees of the 
inslitution. No postgraduate professor should have under him more than 2-3 postgraduates at 
a time and where there is more than one postgraduate professor in an institution it would be 
useful for the students to work under the different professors for varying lengths of lime. Thus 
they would be exposed to different lines of thought, skills and achievements instead of stagna- 
ting under one person. It gives the student an opportunity to see the different types of work, 
assess for himself the value and standard of such work and decide for himself what is good and 
what is bad. Guidance should always be available at the highest level, whether it be in the 
clinical or academic aspect of the training. Academic lectures on set subjects, except perhaps 
in those on which the professor himself has done some original work, are usually not worthy 
of encouragemeot. It is far better to organise student seminars and seminars by the senior 
staffin which members of the various disciplines take part. Ward rounds and bedside clinks 
and clinical demonstrations with ail investigatory data should form an essential part of the 
trainiag as also practical training in abnormal obstetrics and operative g>aaccology. Postgra- 
duates should be encouraged to spend a few hours a week in the departments of pathology, 
biochemistry, radiology and radio-therapy and other ancillary departments. I have often felt 
that informal teaching and discussions pay belter dividends than formal teaching. Audio-visual 
aids arc a necessity. 

For postgraduate education there is DO syllabus. The training should be broad-based and 
comprehensive and, what is more impottul, it should stimulate the student to think for huosclf 
and help him to take iniliaiive. Encouragement aod fostering of scicntiCc atutudes in the 
approach to problems and patients is an utter necessity and must be one of the important 
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library facilities and guidance must be available at all times. 

research 

Itsbenld be the aim of ever, training 

Research is of two kinds, fundamental and clm«xil. Fundamental ‘ ^ 

importance bat nnforlnnatel, not man, ant gifted and eqnipped for ' Jgj. 

imrortantb the clinical research.' Thislaat„e of 

staifconld and should andertale and is vet, important not only from the po , 
teaching and training but also from that of the patients. For such research 
scope in out country. Facilities for fundamental research ate being built up in out i 
lam visualising the time when each department will have a research professor wi 
equipped lahotatot, and technical staff to work in close collaboration with the c inic P 

8ors. Such a situation will funher stimulate the youog postgraduate and help to r g 

his own initiative. The professor in charge of postgraduate training should be pcrmitte o 
out the promising ones for further training in research so that he can have ultimately a nutn 

of such trained persons to distribute all over the country. Such encouragements to our youn 

men will pay high dividends and if m academic appointments merit be the only consideratioa^ 
which at present it is not. the future of our institutions and standards of medical education 
be improved and preserved. . 

This raises the question as to what amount of research should be done by a student 
bis training. Under the existing two-year-period pro^amme of training wilh an examination 
the end which is essentially clinical and practical, it is not fair to expect a candidate to o 
original research work and submit a thesis as part fulfilment of the examination. He coul 
encouraged to work on a small problem clinical or otherwise, and be asked to submit an analy^* 

ofhiswotk. But >f the course is extended tocovera continuous period of three years, thena 

student could be expected to do some basic, applied or experimental work provided there a^ 
facilities and guidance available. Many luuversiiies require students to submit either case recor 
v.iih commentaries, disseitations or theses. A fair number of- the so-called theses or dissera* 
lions is, in my opinion, just a heap of sUlistical data culled out from records with the literature 
on the subject incorporated verbatim. If examiners have been accepting them, it is mam'y 
because they have realised the limitations imposed by time, lack of facilities, and guidance 
available to the student, ' 


And. finally, there is the examinatioD which consists of written, clinical and vivJ 
At present these examinations are a necessary evil as there is no other method of assessinen|- 
The standards vary from university to univeisdy. U is very unfortunate that it is so an<J ^ 

high time that a certain degree of standardisation is achieved. 

The examination should be broad-based and should test the candidate’s knowledge of basic 
things. The degree he would acquire after passing it does not make him a specialist or > 
professor sUaightway. It only denotes that the foundation has been laid for buUding » 
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good superstructure and hence the aim of the examination should be to test whether such a 
foundation has been built or not. 

There is a large incidence of failure In the postgraduate examinations, yarious factors 
contribute to it — the t>pe of candidate selected for training, the facilities and machinery for 
training, the teacher and his training programme. Whether we like it or not we have to realise 
not all students are suited for specialisation and that selection is not entirely on merit, 
finprovements in selection and training are very necessary if we are to attain better results. 
There is a general tendency to take in a large number of candidates for training as the country 
requires a large number of specialists. Such large numbers if taken in especially when facUi* 
ties are meagre necessarily means very inadequate training, lowered standards and poor results 
in examinatioti. It would be a sad day for the country if our teaching institutions are to be 
staffed with inadequately trained, substandard specialists. 

It is necessary to emphasise that medical education is a continuing process. Unfortunately, 
there is a sad tendency to take things easy after a postgraduate quaUfication is obtained and 
an appointment on the teaching staff confirmed. Such a tendency is detrimental to further 
progress and in a teacher it is inexcusable. 

All postgraduate training centres should consider it tbelr duty to hold refresher courses 
for the general practitioners. Obstetrics and gynaecology are still dealt with by a large 
number ofgencral practitioners and if the community at large is to benefit it is necessary that 
these doctors also attend periodic refresher courses at the nearest postgraduate centre. Then 
only the standard of service (hey can oS‘er to the community will improve. 
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fJ*HE object of postgraduate trainiDg in clinical sciences is not only to impart advanced 
instruction in the speciality concerned, but also to create in the student a '‘scientific” 

attitude of mind and ability to continue his education. In addition, the basic principles under- 
lying the various technical procedures must be grasped and a reasonable amount of skHlia 
carrying out certain standard procedures must be acquired. In the field of obstetrics, specially, 
the teacher has always to keep in mind that he must not only aim at creating an able crafts- 
man, but m addition must produce a keen and alert observer and a good clinician capable of 
akmg intelligent and quick decisions. It is needless' to emphasise that if these objectives a« 
0 e achieved m the short span of two academic years, the teacher and taught must put their 
pr^ided ^ ° * training in a planned, organised manner and adequate facilities should be 
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by students or staff. All members of the staff of the department should take part in these and 
a list of papers to be reviewed should be put up in advance. At all times, the teacher must be 
careful to avoid an authoritarian attitude in these discussions, particularly if he is an examiner 
also. 

4. Seminars and Symposia: The subjects should be carefully chosen and the choice 
should be inQuenced by advances in allied sdences and senior teachers from other specialities 
invited to take part. In this connection, obstetrics is unique in that it combines the essence 
from most other specialities (clinical and non-clioical, such as internal medicine, endocrinology, 
pediatrics, anaesthesiology, radiology, etc.), and it is impossible for one teacher to be conversant 
with current progress in all these fields. The students should participate in the discussions 
freely once the subjects have been introduced by (he senior teachers. 

5. Clinical or Practical iralalng: It should include sessions on diagnosis and planning of 
treatment, discussions and demonstrations of diagnostic procedures and operative techniques, 
ouUpatient sessions, death conferences. emergen<v duties, and grand roonds. Periodic assess* 
ment of the progress of the student and the skill acquired by him is necessary. It is important 
to give graded responsibility to the student for patient care, planning and execution of treat- 
ment under adequate supervision, as otherwise the student tends to become merely a passive 
observer. The student must feel and must work as a member of (he team and it may help if be 
keeps records and commentaries on cases he has observed or handled personally. 

6. Integrated Teaching with Basic Sciences: Clinlco-pathologic conferences, sessions on 
pathology, biochemistry, and anatomy io relation to the specialities of obstetrics and gynaeco* 
logy, should be organised so that the student as well as the teacher does not remain confined 
below the brim of the pelvis. It is essential for the student even in the early days of his training 
to realise that advances in his speciality are closely linked with advances in related fields. 

7. Periodic Assessment: The teacher should be responsible to assess the skill acquired 
by the student in clinical work as well as theory. Periodic written tests help the student to im* 
prove his style and expression, and train him io presenting bis knowledge in an effective 
manner. 

8. Vbits by guest lecturers attending conferences, visits to other institutions, etc. are very 
belpfuUa rouading off the training of the student, but it is doubtful how far this can be filled 
into the short span of two years of training. 

9. Experimental research and (cachieg of ondergradoates should not be included in the 
training of the postgraduates, unless the period of training is increased. Only a few post* 
graduate students in obstetrics have (coebiog or research as their objective, and within a very 
limited period of (wo academic years, it is better for the student to concentrate on training 
himself to be a good specialist or consultanL Throughout the course it would be ideal if the 
teacher can himself set an example as to wbat a good teacher ought to be and create 
in the student an attitude of niad oriented towards research rather than insist on actually 
carryingout any research, it would be worth while and stimulating to hold departmental and 
interdepattmental conrertnees once a term to discuss research projects which are being carried 
out in different departments. 

The abosc methods, in my opmloD. can be incorporated into methods of training in any 
clinical subject and in conclusion 1 should like to ttrcu that teachers with vision and studenu 
with enthusiasm can nuke any kind of teaching programme a success. 



TEACHING OF PATHOLOGY AND BASIC SCIENCES IN THE 
CURRICULUM 

. Dr. G. K. Tiaci 


Professor of Pathology, GS.V. Medico! College, Kanpur 

'J'HE provision of facilities for postgraduate training and education is more important now when 
our aim of undergraduate teaching is to prepare basic doctors. The science of medicine 

is progressing at such a pace that it is no longer possible for any individual to become familiar 

with every aspect of his profession. A broad comprehensive survey of modern medicine should, 
therefore, be of material assistance to every praciitioncr as well as to those with special training. 
With this object m view, there is a great need of organising a carefully planned course in basic 

medical sciences for postgraduates m various specialities. This course represents an effort to 

integrate the teaching of anatomy, physiology, biochemistry, pathology and bacteriology in a 
way as to bring home to the graduates who attend it the fundamental importance of a knowledge 
of scientiHc principles. It is intended to provide a solid foundation upon which the student 
subsequently builds for himself a superstructure of factual knowledge. 
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ANATOMY 

Lectures with demonstrations (SO hours) and practlcils (2S hours) may be the minimum to 
cover important subjects for the postgraduates of this speciality. In the lectures and demoa> 
strations the topics CO be covered are general anatomy of the abdomen, regional anatoiny of 
the abdominal organs, anatomy of female bony pelvis, anatomy of pelvic floor and perineal 
diaphragm, anatomy of female genital and genlto-urinary organs, development of human 
embryo and common abnormalities of female genital organs, multiple pregnancies, elementary 
genetics, and micro^anatomy of female genital organs. In the practicals, the candidates should 
dissect the abdomen and female pelvis to study the details of the structures, 

PHYSIOLOGY 

Thirty-five hours of lectures with demonstrations may be required. Physiology of respiratory 
mechanism and control of gaseous exchange and carriage, reflex control of circulation, cardiac 
output and pressure cycle and peripheral resistance regulation of body temperature and 
survival at low temperature, mechanism of gastric secretion, physiology of colon, liver, applied 
physiology of bladder, physiology of various endocrine organs— adrenal, pituitary, thymus, 
parathyroid— sex hormones, physiology of reproduction, ’physiology of new-born, physiology 
of nephron, pain and shock, and demonstration of cardiac and respiratory functional tests, 
nitrogen balance studies, etc. are all to be included in the programme. 

BIOCHEMISTRY 

An average of 40 houn of teaching and demonstrations may be considered the minimum 
for this important subject. The important topics to be covered are— chemical composition of 
man, techniques of balance studies, energy exchanges, food values, energy expenditure, DMR, 
watCT* balance, electrolyte balance, vitamins and accessory food factors, enzymes, coenzymes, 
metabolism of carbohydrates, proteins, fats, plasma proteins, buffer systems of the body and 
Control of hydrogen ions, inborn errors of metabolism, interpretations of the results orbioche- 
mica] estimations with chromatography, cicctropborelic and colorimetric techniques. 

PHAILMACOLOCY 

Lectures and demonstrations for 25 hoursare tobecoruklcred the minimum to cover the various 
topics important to the postgraduates of these specialities. Narcotics, non-narcotic analgesics. 
Central nervous stimubots for asphyxia oecRJlonim, use of chol/BOmImetjcs in posl-openlive 
atonia of the gut and bladder, pressor agents and pbsma expanders, use of antibiotics, steroid 
hormones, sex hormones in gynaecological practice, antiseptics and disinfectants, anlicmetics 
with special reference to toxaemia of pregnancy, drugs acting on uterus, oral contraceptives and 
advances in the therapy ofanli-hypcrteosives, anii-coagulanu, and newer diuretics. 
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MICROBIOLOGY 
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The mode of spread of iafection, iofectioos, anaerobic infections, intestinal infections, tubercQ- 
losis, syphilis, sterilization procedure, antiseptics and antibiotics, immunity and bypersensi* 
tivity, hospital infections, viruses and parasitology — these topics are required to be studied. 
GENERAL PATHOLOGY 


The topics to be studied are as follows: Inflammation, regeneration and repair, granulo- 
matous inflammation of special sites, ^ock and metabolic response to injury, surgical aspects of 
repair, applied pathology of gangrene, blood coagulation and its abnormalities, hypertrophy 
and atrophy, hyperplasia, metaplasia, neoplaua, aetiology of tumours, invasive and metastatic 
growths neoplasms of epithelial tissues, connective tissues. 

SPECIAL PATHOLOGY 


The topics to be included are; Reactive response and neoplasms of reticulo-endolhelial 
system; benignly and malignancy; anaemias and anaemia of pregnancy; non-inflammatory 
pulmonary and cardiovascular disease, renal pathology, liver pathology, bilirubin metabolism, 
pathology of skeleton rickets and osteomalacia, rheumatic disease, pathology of CDdocfioe 

system; pathology of cerebrospinal fluid; transplantatioo of tissues and organs; hormones sad 

hormone assay, biopsy and frozen sections. 


SPECIAL OYNAECOLOOtCAL PATHOLOGY 

This could preferably be dealt with when the casdidaies are attending to their clinical 

studies. Diseases of vulva and vagina, histology of cervix and benign lesions of cetvix, cef- 
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hyperplasia of cndcmetrium, endometritis, carcinoma of cndomclrium. Myoma, adenomyosis, 
sarcoma urerns, and histology of fallopian lubes, salpingitis, inmoors of tubes, and parovarian 
Mtnctnrcs Embryology and histology of ovaries, indammator, diseases of the ovary. Classi- 
fication of ovarian rnmouri, nen-neoptastie cysts of ovary. Cyst adenoma of the ovary, 
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the postgraduates of all the clinical subjects is to be folio wd by the teaching of special topics 
pertaining to each speciality and in the present case concerning obstetrics and gynaecology. 

The above is the detailed teaching programme for the postgraduate degrees ofM.D. and 
M.S. in obstetrics and gynaecology and for the diploma students of D.G.O. shorter course of six 
weeks. A few important topics out of those mentioned undereach subject will have to be 
instituted devoting a total of about! 50-200 hours in order to give them a broad coverage of the 
fundamental knowledge of allied and ancillary subjects. 

Postgraduate Teacblng in Basic Medical Sciences for Postgraduates of 
Obstetrics & Gyiuecology 

1. Anatomy: Lectures and Demonstrations— 45 hours, Practicals — 30 hours. Total — 75 hours. 
A. Schedule of Lectures and Demonstrations (Combined 2 hours each). 

1. General anatomy of the abdomen L 

2. General anatomy of the abdomen 11. 

3. Regional anatomy of the abdominal organs 1. 

4. Regional anatomy of the abdominal organs II. 

5). Anatomy of the female bony pelvis. 

6. Anatomy of the pelvic floor and perineal diaphragm. 

7. Anatomy of the female genital organs. 

5. Anatomy of the female genital organs 11. 

9. Anatomy of the female geoito^urinary organs. 

10. Development of the human embryo. 

11. Development of the human embryo It. 

12. Development of the human embryo and common abnormalities of uterus and vagina. 

13. Development of the human embryo and common aboonnaliiies of broad h'gamenl and 
ovary. 

14. Multiple pregnancies. 

15. Elementary genetics I. 

16. Elementary genetics 11. 

17. Growth pattern and normal growth during inira-uterine development. 

IS. Micro-anatomy of female genital organs I. 

19. Micro-anaotmy of female genital organs II. 

20. hticro-anatomy of female genital organs III. 

2. Physiology; Lectures— 25 hours. Demonstration— 10 hours. Total— 35 hours. 

B. Pnctical Work: Ten sessions (2-3 hours each). Otsseaion of the female pelvis to study 
the details of the structures therein. 

1 . Ph) siology of adrenal gland I. 

2. Physiology of adrenal gland If, 

3- Physiology of nephron I, 
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4. Physiology of nephron II. 

5. Regulation of body temperature and survival at low temperature 1. 

6. Regulation of body temperature and survival at low temperature II. 

7. Pituitary hormones, anterior and posterior. 

8. Sex hormones. Pituitary gonadotrophins. 

9. Sex hormones. Human chorionic gonadotroph/ns. 

10. Sex hormones. Oestrogen, progesterone, andrdsens. 

U. Physiology of thyroid. 

12. Physiology of the newborn. 

13. Physiology of pain. 

14. Physiology of shock. 

15. Physiology of placenta, endocnnology of pregnancy- 
Id. Nutrition and reproduction. 

17. Applied physiology of bladder. 

18. Respiratory mechanism and control. 

19. General physiology of nerve transmission I. 

20. General physiology of nerve transmission II. 

21. Physiology of junctional region of nervous systems. 

DmcntitoUov 

1. Cardiac function tests. 

2. Respitatory function tests. 

3. Nitrogen balance. 

4. Physiology and electrophysiology of heart. 

3. Reflex control of circulation, 

3. Biocbeinistry: Lectures— 30 hours. Demonstrations— 10 hours. Total— 40 hours. 

1. Chemical composition of man. 

2. Principles and techniques of balaoce studies. 

3. Energy exchanges food values. 

4. Energy cspendrtuie B.M.R. 

5. Water balance. 

6. Electrolyte balance. 

7. Vitamins and accessory food factors. 

8 Vitamins. 

9. Enrymes, classification, properttes. 

10. Coeozymes. Enzymes and ISO caQmes in diagnosis of disease. 

11. Catboydrate metabolism ]• 

12. Carboydrate metabolism 11. 

13. Protein metaboinm. 

14. Lipid metabolism. 

15. Plasma proteins. 
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16. Buffering system of the body and control of hydrogen ions 1. 

17. Buffering system of the body and control of hydrogen ions, acidosis and alkalosis II. 

18. Inborn errors of metabolism. 

19. Nucleic acids, structure, genetic code and mutations* 

20. Mucopolysaccharides and glycoproteins. 

Demonstrations 

I. Chromatograph, principles, application of paper, column, thin layer and gas chroma- 
tography. 

Z Paper (starch gel). Electrophoresis, principles and applications. 

3. Colorimetry and spectrophotometry, principles and application. 

4. Flame photometry, duorimetry, principles and applications. 

5. Radio-isotopes technique, principles and applications. 

6. Errors of estimation. 

4. Pharmacology: Lectures— 25 hours. Demonstrations— ID hours. Total— 35 hours. 

1. Narcotics including general anaesthetics, opiates, synthetic opiates with special reference 
to relief of pain in labour. 

2. Non-narcotic analgesics. 

3. Central nervous stimulants with special reference to the treatmentofasphyxianeona- 

torum. 

4. Use of cholinofflimetics in post-operative atooia of the gut and the bladder. 

5. Pressor agents and plasma expanders. > 

6. Use of antibioiics in gynaecological practice. 

7. Use of steroidal hormones, anti-inflammatory and anabolics in gynaecological practice. 

8. Use of hormonal agents in gynaecolo^cal practice. 

9. Antiseptics and disinfectants. 

10. Antiemetics with special reference to vomiiiDg of pregnancy. 

II. Drugs acting on the uterus. 

IZ Oral contraceptives. 

13. Advances in therapy. 

(a) Antihypertensives. 

Ib) Anfi-coagiflants. 

(c) Anii-tussives. 

(d) Newer diuretics. 

N.B: Thirly-0ve hours teaching, 10 hours demonstration and 25 lectures of 1 hour each. 

5. Pathology: Lectures— lOO hours. Demonstrations— 20 hours. 

(a) Microbiology 

1. Modes of spread of infection. Z Wound iafcciksns. 3. Anaerobic infections. 
4. Intestinal infection. 5. Sterilizatioa procedures. 6. Antiseptics and anti- 
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4. Physiology of nephron H. . . . t 

5. Regulation of body temperature and survive a* I®'*' t«fflP«rature I. 

6. Regulation of body tempeiatntt and survival temperature li. 

7. Pituitary hoiniones, anterior and posterior. 

S. Sex hormones. Pituitary gonadotrophins. 

9. Sex hormones. Human chorionic gonadouoj’hins. 

10. Sex hormones. Oestrogen, progesterone, antltog*"*' 

U. Physiology of thyroid. 

12. Physiology of the newborn. 

13. Physiology of pain. 

14. Physiology of shock, 

15. Physiology of placenta, endocrinology of prcg®^"®^- 

16. Nutrition and reproduction. 

17. Applied physiology of bladder. 

18. Respiratory mechanism and cootrot 

19. General physiology of nerse transmission I. 

21. Physiology of junctional region of nervous sysic*"*- 
Demnsirations 

1. Cardiac function tests- 

2. Respiratory function tests. 

3. Nitrogen balance. 

4. Physiology and electropbysiology of heart. 

5. Reflex control of circulation. 

3. Bioebemistty'. Lectures— 30 hours. hours. Total— 40 hours. 

1. Chemical composition of man. 

2. Principles and techniques of balance studies. 

3. Energy exchanges food values. 

4. Energy expendirurc B.M.R. 

5. Water balance. 

6. Electrolyte balance. 

7. Vitamins and accessory food factors. 

8 Vitamins. 

9. Enzymes, classification, properties. 

10. Coenzymes. Enzymes and ISO enzymes in diagnosis of disease. 

11. Carboydrate metabolism I. 

12- Carboydrate metabolism II. 

13. Protein metabolism, 

14. Lipid metabolism. 

15. Plasma proteins. 
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16. BufTering system of the body and control of bydrogen ions I. 

17. Buffering system of the body and control ofhydrogen ions, acidosis and alkalosis II. 

18. Inborn errors of metabolism. 

19. Nucleic acids, structure, genetic code and mutations. 

20. Mucopolysaccharides and glycoproteins. 

Demonslralions 

1. Chromatograph, principles, application of paper, column, thin layer and gas chroma* 
tography. 

2. Paper (starch gel). Electrophoresis, principles and applications. 

3. Colorimetry and spectrophotometry, principles and application. 

4. Flame photometry, fluorimetry, principles and applications. 

5. Radio-isotopes technique, principles and applications. 

6. Errors of estimation. 

4. Pharmacology: Lectures — 2^ hours. Demonstrations — 10 hours. Total — 3S hours. 

1. Narcotics including general anaesthetics, opiates, synthetic opiates with special reference 
to relief of pain in labour. 

2. Non-narcotic analgesics. 

3. Central nervous stimulants with special reference to the treatment of asphyxia neona- 
torum. 

4. Use of cholmoraimetics in post-operative atonia of the gut and the bladder. 

5. Pressor agents and plasma expanders. 

6. Use of antibiotics in gynaecological practice. 

7. Use of steroidal hormones, anti-inOammatory and anabolics in gynaecological practice. 

8. Use of hormonal agents in gynaecological practice. 

9. Antiseptics and disinfectants. 

10. Anticmctics with special reference to vomiting of pregnancy. 

It. Drugs acting on the uterus. 

12. Oral contraceptives. 

13. Advances in therapy. 

(a) Antibypcricosivcs. 

(b) Anti-coagulants. 

(c) Anti-tussiveS. 

(d) Neuer diuretics. 

N.B; Thirty-five hours teaching, 10 hours dcrooovtration and 25 lectures of I hour each. 

5. Pathology: Lcctufcs—100 hours. Demonstrations— 20 hours. 

(a) Microbiolagy 

1. .Modes of spread of infection. 2. Wound infcaioas, 3. Anaerobic iafeetions. 

4. Iniestinal infection. 3. StcriUzaiioa procedures. 6. Antiseptics and anti- 



374 


POSTGRADUATB UEDICAt. EDUCATION 

biotics. 7. Immunity. 8. Hypersensitiwly. 9. Viruses. 10- Viruses. 11. 
Hospital infectioas. 12. Pstasitology. 

(b) General Pathology 

13. InBammalion, vascular response I. 14. Inflammalion, cellular response II. 
15. Inflammation in special sites. 16. Inflammation in special sites. 17. Granule- 
mata. 18. Tuberculosis. J9. Syphilis. 20. Shock and metabolic response to 
injury. 21. Regeneration and repair I. 22. Regeneration and repair II. 23. 
Surgical aspects of repair. 24. Blood coagtflation and its abnormalities. 25. 
Applied pathology of gangrene. 26. Hypertrophy and atrophy. 27. Hyperplasia 
and metaplasia. 28. Neoplasia. 29. Benignty and malignancy. 30. Neoplasms 
of epithelial tissues I. 31. Neoplasms of epithelial tissues II. 32. Neoplasms of 
epithelial tissues III. 33. Neoplasms of connective tissues. 34. Aetiology of 
tumours I. 35. Aetiology of tumours II. 36. Phenomenon of invasive and 
metastatic growths. 

(c) Systemic Pathology 

37. Pathology of inflammatory pulmonary diseases. 38. Pathology of Don-iaflam* 
matocy pulmonary disease. 39. Noo-ioflammatory disease of the cardiovascular 
system. 40. Rheumatic disease I. 41. Rheumatic disease II. 42. Anaemias. 
43. Anaemia in pregnancy. 44. Pathology of liver 1. 4S. Pathology of liver II. 
46. Bilirubin metabolism. 47. Reactive phenomena -h neoplasms of reticuloendo- 
thelial system 1. 48. Reactive phenomena 4* neoplasms of reticuloendothelial 
system II. 49. Renal pathology I. 50. Renal pathology 11. 51. Pathology of 
skeleton 1. 52. Pathology of skeleloa {I. 53. Pathology of skeleton III. 54. Cerebro- 
spinal fluid circulation and its pathology. 55. Pathology of endocrine system I. 
56. Pathology of endocrine system II. 57. Pathology of endocrine system III. 
58. Hormones and hormone assay in relation to cancer. 59. Endometrium. 
60. Tiansplantatioa of tissues or organs, 61. Biopsy and frozen sectioning in 
tumour diagnosis. 62. Cytology. 

(d) Special Gynaecological Pathology 

I. Diseases of the vulva and vagina. 2. Histology of the cervix, benign lesion of 
cervix, cervicitis, cervical erosion aud cervical polyp. 3. Carcinoma cervix. 
4. HUtology of eadoraetclnm, hypcsplasia. of tBdo'meAiium, endoioetiits isA 
othet benign conditvott of eodojaetriura. 5. Caicinoma of endometrium. 6. My- 
oma, adenomyosis, sarcoma uterus. 7. Histology of fallopian tubes salpingits, 
tumours of tubes paraovarian and uterine ligament. 8. Embryology and histology 
of ovaries. Inflammatory dfeewe of ovary. 9. Classification of ovarian 
tumours. Non-neoplastic cysts of the ovary. 10. Cystadenoma of the ovary. 

II. Primary carcinoma of ovary, 12. Metastatic ovarian carcinoma, Brunner 
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tumour of the ovary. 13. Dysgcminoma of the ovary, femioizlog tumours, 
granulosa cells and theca cell tumours. 14. Virilizing ovarian tumours, airfaeno* 
blastoma, adrenal and bilus cells tumours and other tumours. IS. Ectopic 
pregnancy. 16. Pelvic endometriosis. 17. Fertilization, implantation placen* 
tations.18. AbnormaUties and diseases of the placenta and appendages. 19. Patho- 
logy of abortions. 20. Hydatiform mole and chorion-epithelioma. 21. Cyto- 
pathology of gynaecology and obstetrics. 

6. Social and prerentire medicine 
Lectures— 10. 

1. Medical statistics, 5 lectures. 11. Sociology, culture, customs, beliefs, faiths, I. III. 
r.unily structure. 2. IV. Heredity, genetics, distribution of genes, races, 2. 
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biotics. 7. Immunity, 8. Hypersensitivity. 9. Viruses. 10. Viruses. II. 
Hospital infections. 12. Parasitolo^, 

(b) General Pathology 

13. Inflammation, vascular response I. 14. Inflammation, cellular response II. 
IS. Inflammation in special sites. 16. Inflacnmation in special sites. 17. Granulo* 
mata. 18. Tuberculosis. 19. Syphilis. 20. Shock and metabolic response to 
injury. 21. Regeneration and repair I. 22. Regeneration and repair II. 23. 
Surgical aspects of repair. 24. Blood coagulation and its abnormalities. 25. 
Applied pathology of gangrene. 26. Hypertrophy and atrophy. 27. Hyperplasia 
and metaplasia. 28. Neoplaua. 29. Bcoignty and malignancy. 30. Neoplasms 
of epithelial tissues I, 31. Neoplasms of epithelial tissues II. 32. Neoplasms of 
epithelial tissues III. 33. Neoplasms of connective tissues. 34. Aetiology of 
tumours I. 35. Aetiology of tumours 11. 36. Phenomenon of Invasive and 
metastatic growths. 

(c) Systemic Pathology 


37. Pathology of inflammatory pulmonary diseases. 38. Pathology of noD'inflam* 
matory pulmonary disease. 39. Non>inflammatory disease of the cardiovascular 
system. 40. Rheumatic disease I. 41. Rheumatic disease II. 42. Anaemias. 
43. Anaemia in pregnancy. 44. Pathology of liver 1. 45. Pathology of liver II. 
46. Bilirubin metabolism. 47. Reactive phenomena + neoplasms of reticuloendo- 
thelial system I, 48. Reactive phenomena + neoplasms of reticuloendothelial 
system 11. 49. Renal pathology I. 50. Renal pathology II. 5!. Pathology of 
skeleton I. 52. Pathology of skelelon 11. 53. Pathology of skeleton III. 54. Cerebro- 
spinal fluid circulation and its pathology. 55. Pothology of endocrine system I. 
56. Pathology of endocrine system II. 57. Pathology of endocrine system III. 
58. Hormones and hormone assay in relation to cancer. 59. Endometrium. 
60. Transplantation of tissues or organs. 61. Biopsy and frozen sectioning in 
tumour diagnosis. 62. Cytology. 

(d) Special Gynaecological Pathology 


I. Di,eas,. Of th. vulva and vjEii,.. 2. HIstotog, of the utrvia, benign Isiion of 
ceme, cervicitis, cervical erosioa and cervical polyp. 3. Carcinoma cervix. 
4. Histology of endometrinm, hyperplasia of endomelriam, endometritis and 
other benign condition of endonielrinm. S. Carcinoma of endomeltium. 6. My- 
oma, adenomyosis, sarcoma nteme. 7. Histology of fallopian tubes salpingits. 

tumour, of tubes paraovarian and nterineligaoicnl. g. Embryology and histology 

of ovaries Inflammatory disease of ovary. 9. classiBcatlon of ovarian 
tumors. Non-neoplastic cysts of the ovary. 10. Cystadenoma of the ovary. 

II, Pronary caremoma of ovary. 12. Metastatic ovarian carcinoma, Btnnner 
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tumour of the ovary. 13. Dysgerminoma of the ovary, femifiizing tumours, 
granulosa cells and theca cell tumours. 14. Viriliziug ovarian tumours, arrheno- 
blastoma, adre&al and hilus cells tumours and other tumours. 15. Ectopic 
pregnancy. 16. Pelvic endometriosis. 17. Fertilization, implantation placen* 
tatioas.18. Abnormalities and dtseascsof the placenta and appendages. 19. Patho- 
logy of abortions. 20. Hydatifoim mole and chorion-epithelioma. 21. C>to- 
palhology of g>naecology and obstetrics. 

6. Social and prerentive medicine 
Lectures— 10. 

J. hledical statistics, 5 lectures. II. Sociology, culture, customs, beliefs, faiths, 1. III. 

Family structure. 2. IV. Heredity, genetics, distribution of genes, races, 2. 
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biotics. 7. Immunity. 8. Hypersensitivity. 9. Viruses. 10. Viruses. 11. 
Hospital infections. 12, Parasitology. 

(b) General Pathology 

13. Inflammation, vascular response I. 14. Inflammation, cellular response II. 
IS. Inflammation in special sites. 16. Inflammation m special sites. 17. Granulo* 
mata. 18. Tuberculosis. 19. Syphilis. 20. Shock and metabolic response to 
injury. 21. Regeneration and repair L 22. Regeneration and repair 11. 23. 
Surgical aspects of repair. 24. Blood coagulation and its abnormalities. 25. 
Applied pathology of gangrene. 26. Hypertrophy and atrophy. 27. Hyperplasia 
and metaplasia. 28. Neoplasia. 29. Benignly and malignancy. 30. Neoplasms 
of epithelial tissues I. 31. Neoplasms of epithelial tissues II. 32. Neoplasms of 
epithelial tissues III. 33. Neoplasms of connective tissues. 34. Aetiology of 
tumours I. 35. Aetiology of tumours II. 36. Phenomenon of invasive and 
metastatic growths. 

(c) Systemic Pathology 

37. Pathology of ioflammatoiy pulmonary diseases. 38. Pathology of noo-inflam- 
matocy pulmonary disease. 39. Non*i&flammatory disease of the cardiovascular 
system. 40. Rheumatic disease I. 41. Rheumatic disease II. 42. Anaemias. 
43. Anaemia in pregnancy. 44. Pathology of liver 1. 45, Pathology of liver H. 
46. Bilirubin metabolism. 47. Reactive phenomena + neoplasms of reticuloendo- 
thelial system I. 48. Reactive phenomena -I- neoplasms of reticuloendothelial 
system 11. 49. Renal pathology I. 50. Renal pathology II. 51. Pathology of 
skeleton 1. 52. Pathology of skeleton II. 53. Pathology of skeleton HI. 54. Cerebro- 
spinal fluid circulation and its pathology. 55. Pathology of endocrine system I. 
56. Pathology of endocrine system II. 57. Pathology of endocrine system HI- 
SS. Hormones and hormone assay m relation to cancer. 59. Endometrium. 
60. Transplantation of tissues or organs. 61. Biopsy and frozen sectioning in 
tumour diagnosis. 62. Cytology. 

(d) Special Gynaecological Pathology 

I. Diseases of the vulva aud vagina. 2. Histology of the cervix, benign lesion of 
cervix, cervicitis, cervical erosion and cervical polyp. 3. Carcinoma cervix, 
4. Histology of endomefrium, hyperplasia of endometrium, endometritis and 
other benign condition of endometrium. 5. Carcinoma of endometrium. 6. My- 
oma. adenomyosis, sarcoma uterus. 7. Histology of fallopian tubes salpingits. 
tumours of tubes paraovarian and uterine ligament. 8. Embryology and histology 
of ovaries. Inflammatory disease of ovary. 9. Classification of' ovarian 
tumours. Non-neoplastic cysts of the ovary, 10. Cystadenoma of the ovary. 

II. Primary carcinoma of ovary. 12. Metastatic ovarian carcinoma. Brunner 
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tumour of the ovary. 13. Dysgenniooma of the ovary, femmiziog tumours, 
granulosa ceils and theca cell tumours. 14. Virilizing ovarian tumours, arrheno- 
blastoma, adrenal and hilus cells tumours and other tumours, 15. Ectopic 
pregnancy. 16. Pelvic endometriosis. 17. Fertilization, implantation placen- 
tations.18. Abnormalities and diseases of Che placenta and appendages. 19. Patho- 
logy of abortions. 20. Hydatifotm mole and chorion-epitbelioma. 21. Cyto- 
pathology of gynaecology and obstetrics. 

6. Social and pret entire medicine 
Lectures— 10. 

I. Medical statistics, 5 lectures. II. Sociology, culture, customs, beliefs, faiths, 1. 111. 

Family structure. 2. IV. Heredity, genetics, distribution of genes, races, 2. 



THESIS OR DISSERTATION AS REQUIREMENT 

Dr. a. D. Engineer 


Professor and Head of the Department, Obstetrics and G)naecology, 
K,G, Medical College, tstcknow 


uaanimity has been reached in the matter of thesis or dissertation as a requirement 
for postgraduate work. Most universities include the submission of a thesis as require- 
ment; others prescribe a dissertation. But even amongst the teachers of universities where 
the thesis IS obligatoiyrthere are two schools of thought: one which feels that the preparation • 
of the thesis is a very valuable exercise in the intellectual development of the postgraduate 
and the other which claims that the thesis should be replaced by a dissertation as the 
preparation of the former takes up so much of the candidate's time and energy that very 
little is left for the acquisition of the cimical skills necessary for the making of the specialist 
m obstetrics and gynaecology. 

The first point for discussion, therefore, will be the merits of the thesis vs. dissertation. The 

second (which arises only if the superiority of the thesis is accepted) is hew much time should 

be devoted to the preparation of the thesis and bow much before the date of the examination 
should the thesis be submitted and accepted. 

To my mind the preparation and submission of a thesis is essential if the training we wish 
to give is to be “education” in the true sense of the word and is net merely to mean cramming 
to pass an examination. The reading necessary to review the existing literature on the sub- 
ject under investigation widens the intellectual horizons of the student and takes him beyond 
the orbit of fats text-books. Moreover, he learns bow to correlate, retain and integrate in- 
formation already recorded by others and also to evaluate critically the recorded facts. 

If a laboratory discipline is involved then he has to master its technique, thereby acquiring 

familiarity with present-day investigational methods. The writing of the thesis too is a valu- 

able training, for a student learns to communicate bis thoughts in a logical manner and 

this should prove ofgmat help m later professional hfe m the writing of articles or reviews. 

This is particularly important in the present times when all of us are concerned about the 
poverty ofexpression displayed by candidates during examinations, in written answers as in 


Another argument frequently cited againa the writing of thesis is that no research worth 

the name is being done and hence the time spent in preparing thesis could be spent in more 

useful persuits. ti, much to expect that any one in the short period of 6-12 months. 

which IS usually allocated for the preparation ofa thesis, would be able to produce something 

spectacular m the field of research. What is important is that the writing of a thesis is an 
introduction for the student to research methods and orderly thinking; it helps to evaluate 
critically. Our future teachers will be drawn from the ranks of those we are training today 
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and such broad-based traiaiiig is esseotial to produce ''teacber-clinicians” who can hand the 
torch of their learning and experience to the next generation, 

I would make a plea here that we desist fioni referring to “teaching vr. research’’ or “clinical 
training vr. research” but consider the two as closely interrelated areas both of which are 
essential for postgraduate education in the true sense of the word and in this wider concept 
of postgraduate education the thesis has a \eiy important role to play. 

Having set forth in brief the main advantages of the thesis, I would here make a strong 
plea for its retention. 

TIME FOR PREPAR VTION OF THESIS 

My contention is that the second year of this three-year period is the best time for the pre- 
paration of the thesis and the student should be permitted to submit it either at the end of 
that year or later if he so desires. But six months should elapse between the date of sub- 
mission of the thesis and the examioatioQ for which it has been submitted. Registration 
for the thesis should be permitted 6 months after graduation to all house-staif working In 
departments of obstetrics and gynaecology and this should be completed by the end of the 
first year. Earlier than this period, registration Is not recommended as it is very dilUcuIt to 
judge a student's aptitude immediately after bis graduation and the choice of a suitable subject 
for the thesis becomes dilHculL Tbe mlalmum period of time to be spent for tbe preparation 
of the thesis should be specified and should not be less than one year but there need be no 
maximum limit, tbe only restriction being that tbe candidate should have submitted the thesis 6 
months before bis examination. 

Before a final verdict can be given on tbe question of thesis vr. dissertation as requirement, 
one other important fact needs consideration. If the thesis is made the only obligatory 
requirement, tbe number of postgraduates who can be accepted for training m any particular 
year roust necessarily be restricted, for no teacher however industrious or illustrious, can 
supervise mote than three theses in one year. At many centres, today, it is not unusual to find 
a single teacher guiding as many as S to 10 theses (and in some cases even more) and 
under such conditions the guidance must nccessanly be perfunctory and casual. 

With tbe increasing trend toward specialisation, more and more postgraduates would wish to 
register for M.D. and M.S. courses at diflerent centres every year, but not all centres have 
enough experienced teachers to act as guides for all those wbo would wish to undergo this 
training. What are we to do under these drcumstances? Should we dissuade these young 
taeo. aud womea Crons tpccuUrinj or coutd we offer them some other altcniatj-.c'l Could 
the writing of a dissertation be an altcmatisc? If this is cflfected then the number of post- 
graduates that can be allotted to a teacher C30 be greater than the number if the thesis is the 
requirement. 

This theme requires to be elaborated a LtUe further. lam. by no means, advocating the 
abolition of the thesis for there is no doubt whatever of its superior educational value over the 
dissertation, and tbe thesis should remain the requirement in the case of candidates who will 
later become tcxchcn in the speciality. But a dissertaUon may be a better alternative for those 
who will become practising specialists. Tbe latter would not be considered eligible for 
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recruitment to teaching posts but would be able to reader professional service of a high 
standard to the community. 

It may be argued that for one and the same examination we should not have two types of 
requirements, but just as there is M.A. (Pass) and M.A (Hons.) so there could be M.D. or 
M S. “with dissertation" and M.D. or M.S. “wUh thesis" This may seem a revolutionaty 
recommendatioo but it would enable us to have both types of specialists: teachers as well as 
trained obstetricians and gynaecolo^sts. 

Enlightened reform is urgently required inour postgraduate curricula and I put forward 
the pica that the requirement be kept as "either thesis or dissertation" rather than "only 
thesis" or ‘ only dissertation." 



METHODS OF ASSESSMENT 

K*N. Mitra 

Honorary Colonel and Consultant, A.F.MS., India, Professor and Director of Obstetrics d 
Gynaecology, Medical College of Bengal, Calcutta 


'pHE word “assessment'* is usually used in the sense of estimating the amount of taxation or 
^ fine to be paid by a penon or community. This presumes that the assessor has got 
an adequate capacity to get the maximum out of the assessee. Unfortunately, in the words 
of Burke, “To tax and to please, as to love and be wise, is beyond humanity.’* 

We may, theiefore, take it for granted that any method of assssment is open to criticism 
and no method can please everybody. Therefore, I take up my assignment with considerable 
hesitation. 

To measure any object, a certain arbitrary and previously agreed standard is taken for 
granted. It is easy to determine the physical properties, such as height, weight, temperature, etc. 
On the other hand, it is not so easy when we try to assesstbe abstract qualities of a subject 
or person, be it for a job, for suitability to a profession or for preliminary screening of candi- 
dates for tnuniog in some special subjects. 

In this realm of uncertainties, it is indeed difficult to interpret figures (e.g. marks in exami- 
nations) ascribed to such objective assessment It is true that it is extremely easy to do the 
arithmetic but it is easy and fatal to think that the accuracy of the arithmetic is equal to the 
assessment of the problem. 

We are not aware of any specific standard or standards which have been laid down, 
with whkh comparison may be made of the performance of a candidate in higher medical 
examinations, except that which has been evolved with custom and tradition. It is not a single 
quality but many different qualities which we are supposed to evaluate in a particular candi- 
date and this fusthcr complicates our problem. 

There are three levels of knowledge which can be acquired by aspirants in scientific 
medicine: 

(a) Research scientist 

(b) Technologist 

(c) Technician 

In our counUy, the last category comprises diplomates in obstetrics and gynaecology 
(D.G.O.). 

The average M.D. in our estimate should be a good technologist. The more brilliant and 
sophisticated among them will later become leaders of their speciahty. 

la case of asscssmeat of M.D. candidates, three variables need consideration: 

1. Examiners 

2. Examinees 
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3. Method of assessment (examination) 

At present, there are over 70 medical colleges affiliated to about 50 universities who can tram 
and examine candidates for higher medical examioations. The M.D. examinations of our 
universities form the theme of this discussion. 

1. EXAMINERS 

From my own experience I feel that it takes at least four to five years of practical experi- 
ence as M.D. examiner to acquire objectivity, detachment and maturity to assess candidates. 

At present, it is nearly impossible to get a panel of experienced examiners for this exami- 
nation in different universities every year. This has led to wide discrepancy in the standard 
of evaluation of candidates not only between difierent universities but in the same university 
at different times. - 

This, apart from the reason of uniformity, prompts me to suggest a zonal system of exami- 
nation. We could have five zones in India — north, south, east, west and central. All the 
universities in a particular geographical zone will pool their resources to conduct the exami- 
nation in one centre annually. The centres can rotate. An experienced panel of six or eight 
examiners should be entrusted to conduct the examinatioo. This will ensure more uniformity, 
improve the objectivity, and minimise the variability and chance factors to a considerable 
degree. It need not interfere with the autonomy of the universities as one or more university 
teachers will be included in the panel of examiners when their own students are examined. 

2. EXAMINEES 

At the moment only about a third to half of the students are successful in M.D. examina- 
tion which meant that either the initial selection of students has been faulty or the criteria 
or standards of assessment are defective. If the initial selection of the candidate is done with 
care, then ninety pec cent of the candidates should be able to qualify in the examinatioo, if the 
training programme has been arranged with foresight and executed properly. This aspect has 
been dealt with already and needs no further elaboration. 

3. METHOD OF ASSESSMENT (EXAMINATION) 

It is not possible to explore the total knowledge of a candidate. So a representative sample 
of his knowledge is subjected to scrutiny in an examination or, to use a phrase from statistics, 
a sample survey of the knowledge of the candidate is conducted. This could be done at or 
about a particular lime (cross-sectional survey) or over a period of time (longitudinal survey). 

When a large number of candidates has to be examined, our system of examinatioo has 
got the virtue of economising on time and is perhaps better suited for M.B B.S. examination. 

On the other hand, when the number of candidates is small, it is desirable and important 
to evaluate their total performance during their whole period of trainbg as well as at the 
time of examination. Indeed, for postgraduate students, sufficiency of training deserves equal 
emphasis with examination. . 

lo Iht light of the above, I veotnte to soggest the foltotving altered method of assessment io 
M.D. (obstetric and gynaecology) examination: 
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1. Thesis. It should be optional and if elected by the candidates should exempt them 
from a part of theory examination. 

2. Theory Papers i 

(a) First Paper— Essay type — Candidates opting for a thesis which is subsequently ap- 
proved should be exempted from this paper, 

(b) Second and Third Papers— should be of multiple-choice type — each consisting of 
100 questions. 

3. Clinical. Record of actual hospital work (operations and deliveries) personally done 
by the candidate should be compiled and submitted for scrutiny to and discussion with the 
examiners. This record should also include the remarks of different teachers of the depart- 
ment regarding regularity of attendance, capacity to assume responsibility, of the candidate. 

4. Practicls. Some sort of objective test, for example, simple operations on animals or 
fitting up of a small experiment or operation, should be added to our present-day procedures. 

5. Oral Examination. This should be designed to find out the personality of the candidate, 
his alertness, and his knowledge of local and uational problems of medicine as well as 
his power to communicate lucidly and without ambiguity. 



REPORT OF THE SUB-COMMITTEE ON OBSTETRICS AND 
GYNAECOLOGY 


Dtt. M. K. K, Menon 

Chairman, Director and Professor, Inailute of Obstetrics and Gynaecology, Govt. 
■ Hospital for Women and Children, Madras 

Dll. B. N. PURANDASB 

Rapporteur, Obstetrician and Gynaecologist, Bombay 


POSTGRADUATE training in obstetric* and gynaecojogy should provide for academic and 

research careers as well as for specialist service in non-teaching hospitals. The existing 
two-year degree course is totally unsatisfactory for an academic and research career in obstetrics 
and gynaecology and the present one-year diploma course is likewise insufficient to train a 
list*^ * iwo-year diploma course is recommended for non-teaching special- 
lists, a three-year degree course for teachers and investigators. 

Selection of candidates 

completed the one year of senior home-surgeoncy in medicine and 
toacolleeei after full rc^straiion (not necessarily in a hospital attached 

the MBBS coum ”^^“*P"'^'8«stration house-surgeoncy internship is part of 

A^dcm!; m;nr“f as house-surgeoncy for purposes Of selection. 

^Tbnn”' ^ “•' for selection. ?he selection should 

factors could be assessed °"he profe^ “P^oss ideas and other 

free hand in the selections. ^ of postgraduate training should be given a 

Training 

■K' l»>« and alli.d dMpli..3-appIi=<l 

obactric’sa»dg,naTOlog'“ radiology, no,, pertaintag to 

in close coIlaSomiinn o,-,*. •«. ^ ^ mental beads should work out the detailed programme 
Where such collaboration is not posIibleTlhc” 

10 impiit Ihc required traiuiog it is ^ deputlments are not developed 

speciaLiy. unwise to institute postgraduate tratning in the 

During training in the speciality, students must iv» v. .. j 

given all oppotlnaniet foe propel investiealiorrH ■ tespons.ble for patient cate and 
and late, independently, Gtadrf respSffire “ Proeed.res first under gnid.nee 

/ v/i4uca respoDsibdny should be the objective. Qinical discussions, 
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clinico-patbological conferences and seminaxs wherein the students play the major role would 
be preferable to didactic lectures. Audio-visual aids are cssentiaL 

During the first three months of training, the professor should be given the choice of weeding 
out those who will not make the grade. 

Considering facilities and guidance and time av^lable. a dissertation cot exceeding 3,000 
words on a chosen subject worked on by the candidate and untilising local material is 
recommended. 

Assessmeru 

Periodic assessment during the training is important. In the absence of anything better, 
the final assessment has to be by an examination. There should be one paper on basic 
medical science in relation to the sp^ality. another on medicine and allied disciplines in 
relation to the speciality, one in obstetrics and one in gynaecology. This should be followed 
by a clinical and an oral examination which wiU be broad-based including pathological speci- 
mens, slides, radiographs, instruments, etc. The candidates should be questioned on their 
dissertations at this time. The examination must be aimed at finding out whether the 
candidates have obsemd the fundamental and basic principles in a scientific manner. They 
should not be meant to test the candidates* knowledge of some detailed and obscure develop- 
ments. It should be understood that (be passing of the examinatioD only means that a good 
foundation has been laid for building a good superstructure. As far as possible, all examina- 
tions should be over by the end of April for the convenience of the student. 

Diploma coufse 

The diploma course of two years is meant to provide good clinical specialists. Emphasis 
should be mainly on clinical and practical obstetrics and gynaecology. The examination should 
consist of one paper each in obstetrics and gj'oaecology followed by a clinical and oral 
examination. Students should submit case records aad commentaries on 20 patients attended 
to by them personally. 

After the diploma, a candidate can proceed to the degree course if be so desires by comple- 
ting an additional 2 years of training. 

JnstUufwn requirements 

All students must be full-time and not engaged in practice. They must be given accommo- 
dation and scholarships. Adequate library facilities and guidance at all levels must be available 
to (hem. Ko postgraduate professor should have under him more than two or three students at 
a time. 

Exchange of staff and students between different postgraduate centres should be encouraged. 



OPHTHALMOLOGY 


POSTGRADUATE MEDICAL EDUCATION 

Prof. S, P, Gupta 

Professor and Head of the Deparlment of OphshiUmolagy and Chief Eye Surgeon^ 
Gandhi Mtmoricd and Associated Hospitals, Lucknow 


TN order lo chalk out a common programme for postgraduate medical education, it is essential 
that we should have common syllabus for undergraduate medical education. 

We should consider whether postgraduate medical education should be permitted in insti- 
tutions where no undergraduate training is given. I for one believe that in postgraduate 
education collaboration with pre-clinical, para-clinical and clinical departments is essential not 
only for proper training and research but also for maintaining proper academic atmosphere so 
essential for higher studies. 

The following nomenclature should be followed for postgraduate qualificatioos; 

(1) Diploma in ophthalmic medicine and surgery (O.O.M.S.). 

(2) Master ofSurgery in ophthalmology (M.S.). 

There should be standard criteria for selection of candidates for the above diplomas ana 
degrees. 

These selections should be made by a council of postgraduate medical education and the 
research department of the college after being recommended by the head of the department. 
Obviously the sole criterion for selection should be merit. 

Afler having graduated from a recognised medica! college and having worked as a house 
surgeon for one year, the candidate should be interviewed and decision taken as to his fitness 
for the postgraduate course. 

If he is of average ability and has inclination to settle as an eye practitioner he or she may 
be selected for the diploma course. I feel that this should be a wholc'lime course for one 
academic year and the student should be permitted to work as a house surgeon or resident 
during this period. He should be ^ven responsibility for investigations into pre- and post- 
operative care and must leara the details of all operations. This to my mind gives him practi- 
cal training which is so essential for a postgraduate doctor. The diploma should consist of 
two examinations: Part 1 dealing with anatomy of the eye, physiology of the eye, and optics, 
and Part II dealing with clinical ophthalmology, operative surgery and pathology of the eye. 

This (raining in basic sciences preferably should be given by the anatomist and the 
physioiogist. Optics should be taught by teachers of ophthalmology after the candidate has 
gained a basic knowledge on optics taught by a physicist. Special classes should be arranged 
for medical ophthalmology and radiology. 

Candidates for M.S. should be selected after interview taking into consideration their past 
record and aptitude. The selection should be on merit by a council of postgraduate education 
and sSduld also depend on the need of tbe state or region concerned. 
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The institution should be recognised to impart diploma or degree courses and should have 
at least SO beds for ophthalmology. 

The candidate should appear for postgraduate degree examination (M.S.) 3 years after 
graduation. Of these three years, one year’s house surgeoncy in a recognised teaching hospital 
(of which at least six months in ophthalmology) is essential. For the next two years, the student 
may be attached to the department concerned under a supervisor except when he is attached as 
a teacher in a teaching institution when his presence for one year should be compulsory. For 
Pb.D. or D.Sc. be should be required to work for at least 2 years after having taken his 
M.S. (ophthalmology) degree. 

METHOD OF TRAINING 

Candidate for M.S. (ophthalmology) should undergo six months of training in basic medical 
sciences like anatomy, physiology, pharmacology, biochemistry and pathology. This period 
may be spent as a whole-time or part-time attachment to basic medical departments or be may 
attend courses of lectures and demonstrations in these subjects. For the period of two years 
be should be working in the main department and should be responsible for patient care. 

Seminars, clinico-patbological conferences and symposia should be arranged periodically. 
Postgraduate extension lectures should be arranged. 

PATTERN OF TRAINING 

(1) Clinical work 

(2) Bedside clinics or clinical demonstration 

(3) Out-patients work 

(4) Operative work 

(5) Seminars and clinieo-pathological conferences 

(6) In charge of beds 

It will be helpful if all postgraduate students are taught research methodology and entrusted 
with a research project. The result of this work only should be presented in the form of a 
thesis and not dissertation. The thesis should be presented six months before the examination 
and its acceptance should be essential for appearance in the final examination. For this purpose 
there should be proper research facilities in ophthalmology department or a central research 
laboratory. Assistance may be had from departments of basic medical sciences to work on the 
thesis under a recognized teacher who should ba>e at least 7 years of teaching experience and is 
a pernMnrnt member of the slaiT 

The subject of thesis and research guide should be approved by the postgraduate council and 
then be registered with the university. Not more than four theses should be undertaken 
c\cry year. 

EXAMINATION AND ASSESSMENT 

For D.O.M.S. there should be an examination after study for one academic year consisting of 
one patL 

Each State should determine its requirements. Examination should be goserned by a post- 
graduate council, each region baung one or two centres where examinations are conducted. 
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cdNcaiion collaboration with pre-clinH:aI n^ara-dvri ^ P°®'Sraduate 
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of «=«dlda,.. f„, .h. abov. diploma, and 
research deparliii7nt7r'ihe'c”ueIe*'afKrb”'' “'dical edncalion and the 

•erjeon for one jearihe'und'i'toe sho'iJdS'"^ o house 

for the posl8,ad„am c„7“ ““ “o*™ 'eta as to his Stness 

be selected for the d!ptaa 27,7 '"'““''o" ’o settle as aa eye practitioner he or she may 

academic year and "hTrd^r.h^^ ^ '>= “ ''“o"'"' oo»rse for one 

dunnj this period. He should be given resSbil.t 'r “'f“” o' 

operative care and must learn the details of all ^ mvestigations into pre- and post- 

cal training which is so essential for . J gives him practi* 

two examinations; Part I dealing with tJ'Ploma should consist of 

and Part If dealing with clinical onhtiiai ^ ® *•* ®y®' physiology of the eye, and optics, 

^ This training L basif IclLct p^rS " 

physiologist. Optics should be taught bv i h “W be given by the anatomist and the 
gained a basic knowledge on optics tauS of ophthalmology after the candidate has 

for medical ophthalmology and radioloCT ^ Special classes should be arranged 

Candidates for M.S. should be seletS’ after !„f. • 

record and aptitude. The selection should be to merh T! wnsideration their past 

and shindd also depend on the need of f href*. • a council of postgraduate education 
\ i * sm« or region concerned. 



METHODS OF SELECTION AND REQUIREMENTS OF POST- 
GRADUATE STUDENTS IN OPHTHALMOLOGY 
Dr. N. K. Munsi 

Professor of Ophthalmology, R. G. Kar Medical College 

J^ETHODS now prevailing for seleclioa of candidates arc (a) holding of competitive examina- 
tion, (b) results of last professional examinatioo, (c) interview and (d) evaluation of the 
past records. As each has got its merits and demerits, a candidate is required to qualify in 
either one or more of the above processes, which again depends on demand and supply and 
the importance of the course. 

Resident house job for six months in genera] surgery and for six months in general 
medicine are very essentia] for every graduate. Jt will be of immense help to him ir- 
respective of the line he chooses in future. Mr. Mehta remarked that specialists must have a 
very good overall knowledge of general medicine. They must cultivate the faculty of 
observation and inquisitiveness. They must be very precise and thorough while observing, 
reading, writing or working. During this period of training, every doctor must be compelled 
to keep record of his patients under respective disease headings. He must put his own remarks 
in every case. This will cultivate the research habit, and the faculty of observation of a candi- 
date could easily be assessed from these records, at tbe time of selection. 

Postgraduate education is the expansion and extension of undergraduate curriculum. 
Mr. Reddy remarked that tbe traditional way of tbe postgraduate to graze tbe pastures of 
clinical fields on his own for gathering information and experience, supplemented by lectures of 
the professors or by tbe visiting professor for 3 to 6 months, is neither popular nor very effective 
with the students. Dr. Nayar, our Union Minister ofHcaltb, has again urged for reorientatioa 
of the course of postgraduate studies and advocated tbe improvement of the percentage 
of failures. This is necessary for natioual emergency. 

As per deHnition, postgraduate insiructloa and residential house (ra/ning in tbe line of 
the speciality should run concurrently. 
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It is obvious that for postgraduate medical education an adequate number of trained teaching 

personnel of the level of professors, assodate professors, readers and lecturers should be made 

available in ophthalmology. Ocular biochemists and pathologists are essential for guiding 
research and helping in thesis work in tbe department. 

For postgraduate training at least 50 beds should be assigned for ophthalmology and the unit, 
should consist of the professor, assistant professor or reader, lecturer, refractionist, registrar and 
residents or house-surgeons. There should be a well equipped operation theatre, for aseptic 
and septic work, with equipment such as slit lamp with accessories for genioscopy, Perimeter, 
Bjerrumhs and Heiss Screen, Syneptophoie, Electric Indirect Ophthalmoscope, Keratometer, 
Diathermy apparatus, and Giant magnet to remove foreign bodies. 

A panel of postgraduate teachers should be maintained by every university and by every centre 
where it is decided to open postgraduate training. These teachers should have the requisite 
qualifications and research work to their credit and leaching experience of at least ten years as 
professor or reader or honorary staff or equivalent. 

It will he better if examiners are selected from a panel of professors qualified in postgraduate 
training and examination. 

The period of training and studies and selection of postgraduate students should be uniform 
and also the standard of examination and assessment should be tbe same. Facilities such as 
library, hostel, etc. should be available for all postgraduate students. There is an urgent need to 
improve postgraduate medical education in all its aspects and bring it on tbe same level as in 
other advanced western countries. 



METHODS OF SELECTION AND REQUIREMENTS OF POST- 
GRADUATE STUDENTS IN OPHTHALMOLOGY 
N. K. Munsi 

Professor of OphthaJirusIogy, R. G. Kar Medical College 

^^ETHODS now prevailing for selection of candidates are (a) holding of competitive examina- 
tion, (b) results of last professional examination, (c) interview and (d) evaluation of the 
past records. As each has got its merits and demerits, a candidate is required to qualify in 
either one or more of the above processes, which again depends on demand and supply and 
the importance of the course. 

Resident house job for six months in general surgery and for six months in general 
medicine are very essential for every graduate. It will be of immense help to him ir- 
respective of the line he chooses in future. Mr. Mehta remarked that specialists must have a 
very good overall Jcoowledge of general medicine. They must cultivate the faculty of 
observation and inquisitiveness. They must be very precise and thorough while observing, 
reading, writing or working. During this period of training, every doctor must be compelled 
to keep record of bis patients under respective disease headings. He must put his own remarks 
in every case. This will cultivate the research habit, and the faculty of observation of a candi- 
date could easily be assessed from these records, at the time of selection. 

Postgraduate education is the expansion and extension of undergraduate curriculum. 
Mr, Reddy remarked that the traditional way of the postgraduate to graze the pastures of 
clinical fields on bis own for gathering iaformatioo and experience, supplemented by lectures of 
the professors or by the visiting professor for 3 to 6 months, is oeitber popular nor very effective 
with the students. Dr. Kayar, our Union Minister of Health, has again urged for reorientation 
of the course of postgraduate studies and advocated the improvement of the percentage 
of failures. This is necessary for national emergency. 

As per definition, postgraduate instruction and residential house Iraioiag in the line of 
the speciality should run concurrently. 

Moreover, students cum house-ofneers must follow every case from the stage of admission 
to the stage of recovery or loss. They must keep record of the cases in their own record books 
under respective headings ofthe diseases and roust write short summary and prepare discussion 
notes of the diseases under the remarks ooiumo. During this period of clinical study, students 
must have easy access to a well equipped pathology laboratory and should be provided with a 
library mainiaming all the latest editions of books and outstanding scientific journals. 

While discussing so much about the clmtcal aspect, one should not forget about the basic 
sciences and the prtclinical medical sciences. Knowledge of these sciences is of tremendous 
importance in relation to ophthalmology, a subject vshich a graduate has come to learn at as 
adult level, while be is siill in infancy. He knows nothing about the anatomy and the 
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It is obvious that for postgraduate medical education an adequate number of trained teaching 
personnel of the level of professors, assodate professors, readers and lecturers should be made 
available in ophthalmology. Ocular biochemists and pathologists are essential for guiding 
research and helping in thesis work in the department 

For postgraduate training at least 50 beds should be assigned for ophthalmology and the unit, 
should consist of the professor, assistant professor or reader, lecturer, refractionist, registrar and 
residents or house*surgeons. There should be a well equipped operation theatre, for aseptic 
and septic work, with equipment such as slit lamp with accessories for genioscopy. Perimeter, 
Bjerrumhs and Heiss Screen, Syneptophore, Electric Indirect Ophthalmoscope, Keratometer, 
Diathermy apparatus, and Giant magnet to remove foreign bodies. 

A panel of postgraduate teachers should be maintained by every university and by every centre 
where it is decided to open postgraduate training. These teachers should have the requisite 
qualifications and research work to their credit and teaching experience of at least ten years as 
professor or reader or honorary staff or equivalent. 

It will be better if examiners are selected from a panel of professors qualified in postgraduate 
training and examination. 

The period of training and studies aud selection of postgraduate students should be uniform 
and also the standard of examination and assessment should be the same. Facilities such as 
library, hostel, etc. should be available for all postgraduate students. There is an urgent seed to 
improve postgraduate medical education in all its aspects and bring it on the same level as in 
other advanced western countries. 



POSTGILU)UATE COURSES IN OPHTHALMOLOGY 
Dr. Paras Nath Sinha 
Patna 

\\JB require a high grade ophthalmic science for the community at large reaching out to the 
’’ periphery both in preventhe and curatire aspects. It is essential to have well organised 
training both at the undergraduate and postgraduate levels backed by clinical and funda- 
mental research. 

At postgraduate level views difler regarding courses, theoretical and practical teaching, 
standard of examination and their uniformity in diScrenl universities. 

DIPLOMA IN OPHTHALMOLOGV 

This is for those who intend to specialise in ophthalmology but cannot get registered in 
MS. cither for want of competitive merit or for want of time and money. This should be 
a course of 9 months to a year to enable him to work as specialist in small medical centres 
like subdivisional hospitals It is worth while considering whether diploma courses, where 
available, should be made an essential prerequisite to registration for M S. or alternatively 
whether a diploma holder may sic for the Master’s degree examioation earlier than the simple 
medical graduate. 

The one-year training, having 9 months of active teaching, should consist of three terms. 
The first term is to be devoted to lectures and demonstrations in basic medical sciences: ana- 
tomy including embryology, physiology including histology and optics, pathology and bacterio- 
logy. Respective departments may hold examinations. Didactic lectures should not exceed 
sixty. More stress should be laid -on regular bedside teaching, practical demonstrations, and 
seminars. There should be liaison between dcparlisenls of general surgery, medicine, E.N.T., 
preventive medicine, radiology, pharmacology and therapeutics. At the end of the course 
an examination should be held. 


M.S. 

Tiiese students should be instructed in the methodology of research: 

Prerequisite for admission should be onc-ycar house-surgeoncy in a recognised hospital 
or six months* housc-surgeoncy and diploma in ophthalmology. Selection should be on merit 
and one postgraduate teacher should not have more than four candidates at a lim g to guide 
for the thesis 

The course should extend over two academic years after registration and at least 9 months 
should be devoted to the selected problem of research leading to the preparation of the thesis. 
There should be pare! discussions, clinico-patbological conferences, and journal clubs. 

Acceptance of the thesis should be a prerequisite for appearing in written, clinical, and oral 
examinations, 

PiLD. 

This is a research degree. In ophthalmology it should come after M.S. If necessary, the 
candidate should submit to a practical and a viva-voce in the subject of bis thesis. 
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physiology of the eye. Anatomy includiog its comparative and embryology portions, physiology 
of vision and that of ocular apparatus, and the biochemistry of eye must be taught by the 
basic medical science teachers who must attach more importance to their applied aspects 
besides detailing other descriptions. Clinical teachers too must bring out the correlation 
between those subjects and the disease processes, as far as they can, while discussing the cases. 
Optics should again be taught partly by a physicist, partly by a physiologist and partly by a 
clinician. All should deal with the subject in harmony and treat the matter on an applied basis 
for understanding the diseases. 



THESIS OR DISSERTATION IN POSTGRADUATE OPHTHALMIC 
EXANUNATION 

Dr. Laut P. Agarwal 

Professor of Ophthalmology, CIJIS, All-India InstituSe of Medical Sciences, New Delhi 


T'HE postgraduate examination in ophthalmology can be classified under three 
headings: (a) Diploma, (b) Degree (M.D.) and (c) Pb.D. The topic under discussion 
is the requirement of a thesis or disseitatioo for all the postgraduate examinations. 

A student who enrolls himself for the diploma in ophthalmology is making bis choice to 
become a practitioner in ophthalmology rather than to devote himself to a teaching or research 
career. Personally I do not think that either a dissenatlon or a thesis should be required from 
these candidates. I should like to suggest that these students should be encouraged to collate 
data on various cases that come under their observation either during house>job or during the 
postgraduate studentship. They should be required to submit 30 case records on different 
diseases with short comments on their diagnosis and management Besides this, they should 
also be required to write two long commentaries-^oce dealing with basic sciences and patho- 
logical aspects; the other dealing with clinical and therapeutic aspects drawing inspiration from 
their own case records under submission. The commentaries should not exceed 1500 words. 
This would be a useful exercise as this would help a student to be able to coter a wide range 
of clinical cases besides developing the habit of keeping careful records which, as we all know, 
help us to critically analyse the methods of diagnosis and treatment in the light of failures and 
successes. I am sure this will dehoitely improve the standard of the clinical practice in ophthal- 
mology. 

For the degree course, however, we must seriously consider and weigh the alternatives of 
dissertation or thesis carefully. 

A thesis is a proposition which involves some original observations, while a dissertation is 
a formal discourse on a subject which need not contain any original work. 

In several universities at present the requirement is to write a dissertation while in others 
it is a thesis. Looking at some of the theses one cannot escape the feeling that some universi- 
ties accept statistical analysis of a clinical topic as a thesis, but, in truth, it is actually a 
disscxuiion. By and Jar^e we are at present more ioclmed towards dissefuDoo, be it cJioJcaJ 
or otherwise, rather than a thesis. What we have to think over is if the position is satisfactory. 
As we are situated today, there docs not exist a tempo for any kind of research in the country, 
especially in clinical disciplines; and no country can feed itself only on the intellectual fodder 
imported from other countries. One of the reasons for this position is bek of oriesialion of 
our junior teachers to the problems of research during their training as postgraduates. I am 
of the opinion that a student going in for a degree should be exposed to a research project 
which should be planned and executed by himself under the close supervision and guidance of 
an experienced and qualihed teacher. In the planning of the thesis a mandaiory provision 



METHOD OF TRAINING 

Dr. T. T. RamalIncam 
Madras 


p\NE of the old specialities is ophlhalmotogy and, as science makes rapid advances, inter- 
'^dependence of one subject on the other and the necessity to acquire basic knowledge in allied 
subjects becomes greater. There should be two postgraduate courses, diploma and M.S 
degree. For the degree course a candidate must have already passed the diploma course. 

He should be taught all essentials of anatomy, physiology, optics, pharmacology, pathology, 
etc, for the diploma course. He should be guided to perform all major operations on the eye 
and later encouraged to operate independently. For M.S. degree, his clinical knowledge should 
be developed to a higher level so that he can teach undergraduates and in course of time post- 
graduates and, later on, take up research work in the speciality. There should be lectures on 
basic and allied subjects in relation to ophthalmology or preferably seminars on suitable topics 
in medical ophthalmology, like diabetes and byperteosion where a physiologist, a pathologist, 
a physician, an ophthalmologist and others can participate. The institution should be well 
equipped with all the instruments and appliances and postgraduates should be trained to 
handle them. 

For operative surgery the postgraduate should read about an operation like scleral 
resection and be may assist and later on perform the operation himself assisted by the surgeon. 

Postgraduates should be also asked to give clinical demonstrations to the undergraduates. 

for submission of thesis they should give case reports of a series of interesting cases seen 
or statistical reports about incidence of any particular disease. 

These institutions should have a well equipped laboratory where section cutting of the 
eyeball is performed. Ocular pathology should form the basis. There should be a well equipped 
museum with a selection of photographs and a good library. 



METHODS OF ASSESSMENT 

Dr. H. D. Dastoor 


Hon Ophthalmic Surgeon to the Persident of India, Emeritus Professor TIC Postgraduate 
Teaching and Research in Ophthalmology, Grant Medical College,' Bombay 

'J'HE methods of assessment of a caadtdale vary. Broadly spealdng, there are two systems; 

one based on individual assessment of wort put in by a candidate throughout his rourse 
of studies at as institute and the other oo his merit at a qualifying examination. Each system 
has its advantages and drawbacks and has to be considered separately. 

The first system is adopted by the universities in the U.S.A. and on the continent. Here' 
the quality and the amount of work and the studies done by the individual throughout his' 
period of study at the institute is taken into consideration mainly by the professor under 
whom he works. The main advantage in this system is the incentive that a candidate gets to 
put in continuous work as well as study throughout the whole period, mainly with his own’ 
efforts and, whenever needed, u-itb the help and guidance of the teacher. This creates in the 
student a feeling of self-reliance; he develops a good grasp of the'subject which makes him 
more practical, so essential in medical education. The student participates In monthly symposia 
on different subjects and is subject to quarterly written and practical tests by bis professor.' 
By these methods the capabilities of an individual can bejudged. But the drawback of this' 
system of assessment is the very limited number of students that can be given individual 
attention by a teacher at a time. It is that the teacher must maintain a uniform level of' 
vigilance and justice whilst assessing the student. However, a great check can be exercised if 
the final verdict of assessment is pronounced by a oouDcil of teachers of allied subjects at the 
institute. 

The second system of assessment through a qualifying examination is the one followed in 
our country. This is the pattern in British and Commonwealth countries. It is a good 
system of assessment but the daily work, neither the amount nor its quality, is considered in 
this assessment. Moreover in this system there is no incentive for the student to work and 
study continuously but the usual tendency is to do some work during the last months preceding 
the examination. As a result, often a student who is good in the esteem of bis trn<;hfr fails to 
and ihcmcdiocrescormover the better one. To prevent such d/jsJnraWe iscidsstsa 
candidate who is allowed to sit for tbe examination should not only satisfy the requirements 
regarding attendance and lectures, but be should also be declared by his teacher to be fit to sit 
for the examination. 

In tbe selection of the examiners for these examinations, only those should be considered 
who have considerable teaching expcnence in the training of such candidates. At least half the 
number of the examiners should be from other unh-ersities, who should be encouraged to take 
more active part in the conduct of the examination and the assessment of the candidates. 
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should be some sort of laboratory work or experimental work. It may be argued that all 
institutions imparting postgraduate training leading to a degree do not have facilities for such 
work. My categorical answer to such a problem is that such institutions should be permitted 
to conduct diploma courses only. To achieve a proper orientation m research, the writing of 
a thesis should be made compulsory. The guide must actively assist a student in the choice of 
a subject, after fully assessing the aptitude and the ability of his student to execute such a 
project. During the first three months the student should be made to collect the published 
literature on the subject. Then he should be asked to make a bibliography. A good plan would 
be to ask him to submit summaries of the arucics he has read, bringing out all the important 
points having a bearing on the chosen topic. He should also be asked to consult the abstracts 
ofthe articles not available. After this he should be asked to write a complete review of the 
literature in the form of an essay. When the student has fully acquainted bimself with the 
hierature, a proforma should be drawn up which should consist of a short summary of the 
work done already, aims of the study, plan of the work to be carried out and precise 
methodology to be employed m detail ^includiog cxpenmenial details). It is advisable that it 
should be discussed in the departmental meeting mviting criticisms and suggestions which 
should be finally sorted out by the guide. The student should then be allowed to proceed 
with the vioik. A wiser course may be that the proforma should be approved by a sub* 
committee ofthe faculty which should have a multi>di$ciplinary approach. 

During the thesis all the investigations and experiments should be carried out by the 
student bimself and the same should be incorporated in the thesis. A critical discussion of the 
recorded observations should then enable him to draw reasonable conclusions. 

The thesis should not only be approved by the examiner but should also form subject of 
the viva-yoce test along with the examinations when the student miut be required to defend his 
methodology as well as obseivacions and conclusions drawn on the basis of a critical analysis 
of bis work. 

There does seem to be a good deal of criticism regarding the thesis forming a requirement 
for the degree examination. We must be clear in our own miod as to the fundamental aim of 
the training of a student for the postgraduate degree. Do we not envisage that he will be a 
junior teacher of both the undergraduate and the postgraduate? During the course of his 
duties as a junior teacher he will not only execute his research projects but also actively help 
the postgraduates in bis department in their research projects. If this is the concept, then 
we have to encourage the postgraduate students to research which is botb desirable and 
necessary. We must clearly state that diploma should serve the need of treating surgeons and 
physicians while a degree holder is and should be encouraged to become a junior teacher. This 
will also give the much-needed fillip to the research in clinical disciplines, woefully lacking at 


The degree should be a pure research qualification based on original work only. There 
does not seem to be any room for difference of opinion with regard to thesis at this stage. The 
research at this stage should be comprehensive and the student must attempt to solve various 
aspects of a problem. After the thesis has been approved, a vfva-voce test should be held at 
which the student should not only defend his work but should also be r expected to show, 
faimliarity with the field of work. He should also be able to exhibit a good knowledge of the 
aspects of basic sciences connected with his project. 



TEACHING OF PATHOLOGY AND BASIC SCIENCES 
IN THE CURRICULUM FOR OPHTHALMOLOGY 

P, AWASTHl 


•THAT teaching of pathology and other basic sciences is an essential part of both under- 
graduate and postgraduate education is an undisputed fact. I take the liberty of 
presuming that all those who are present here agree with this. Basic sciences and pathology 
form the basis of clinical knowledge. One teaches the normal functioning of the body and the 
other reveals its derailment under pathological conditions. If one does not know the normal 
functioning of a part, one would never be in a position to appreciate the abnormal condition.' 
The important clinical signs and symptoms based upon a sound knowledge of pathology, 
anatomy and physiology will be missed. Understanding of the pathological processes produc- 
ing the signs and symptoms and of their treatment with drugs of known pharmacology forms 
the boundary line which di/ferentiates a medical graduate from a quack.' I have no hesitation 
in advocating the maximum stress on the basic sciences of anatomy, physiology, pharmacology, 
biochemistry and pathology. These form the basis over which clinical practice is built up.' 
How can one expect to surt a building without a base?’ Such is the importance of 
these branches of medical sciences to me. ‘ 

Now I take up the real problem of teaebiog these sdeoccs at postgraduate level in ophihaN 
mology. This problem is to be considered from two points of view. The level of the know- 
ledge of a teacher in respect of these basic sciences is a matter quite apart from how much ' of 
knowledge he should impart to the students. It is a desire of many a teacher that bis pupil 
should know everything. Out the duration of postgraduate course is limited to three years' 
which is rather short. And out of these three years one is spent in house job and another in 
working for the thesis. The student is thus left with only eight months to prepare for bis 
examination. It is evident that, even if a postgraduate be expected to work to his maximum, 
it would not be possible for him to imbibe sU the- existing knowledge' during this period.' 
Therefore, it is essential that a certain standard- must be laid down In respect of the basic 
sciences as well as of the main subject which should be- adopted uniformly alt over the 
country. This will mean a pruning of many superfluous details, leaving sufllcient time to 
master the mote important and useful aspects of the subject. ' ' ' 

Starting with analomy and physiology, their sjudy at the postgraduate JmJ should he 
thorough. The student must possess a complete knowledge of anatomy and its normal func- 
tioning. Anatomy and physiology are isiegrated subjects. The student must know all their 
important and applied aspects. To anatomy is also attached another very important branch 
of study, i e. cmbryolog); development of the eye. both normal and abnormal, should be known 
to a postgraduate in detail. It goes without uying that knowledge of genetics is an 
inseparable part of this teaching. Without Uying much stress on minute details, the teacher 
should see that bis students know about the application of this kimwledge to diseases. Hence 
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As regards the thesis or dissertation submitted by the candidates, some discretion is 
necessary for the same. In many instances the work submitted is voluminous, being a copy of 
unnecessary exhaustive details from textbooks of historical, anatomical and other backgrounds 
of the subject. All these are utterly unrelated to the work to be presented, and as such 
difhcuit for the examiner to peruse. It should be a critical study of a selected number of cases 
viewed from all aspects containing investigation and presentation of results and conclusions. 

As for the written test, the candidates may be asked to illustrate their answers with the 
help of diagrams wherever possible, as this practice is most useful for those who become 
teachers later on. The performance of a candidate in the written tests should be considered 
as a whole rather than in individual papers. More important are the practical and clinical 
parts of the examination for the assessment of candidates. The methods of examining and the 
way the candidate handles a case are worth noting. It is not the diagnosis given by the 
candidate that is important, because quite often he knows it, but the way he builds it up. One 
need hardly stress'the necessity on the part of the examiner to have examined the case 
thoroughly himself. Cases of systemic and nervous diseases having ocular manifestations 
should be always included, especially for the degree examination. The candidate should also 
be examined as regards' his familiarity with the practical handling of) be various eye instru-, 
meots and appliances u demonstrated by the cases given to biffl. 

Above all, the standard for different examining bodies and universities should be uniform 
for the same examination. This calls for some form of a control by a central examining 
board. This board may have its own panel of experienced professors and examiners in the 
subject for appointmeof as examiners or iospectors. This measure, besides establisbicg 
the essential uniformity of standards, is bound to enhance the prestige of such postgraduate* 
qualihcatiqns and bring forth a better class of specialists and teachers. 
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tbe student so that he can appreciate the rationale oC medical treatmeat and be la position to 
modify the same on his own initiative as and when necessary An idea of biochemistry should 
be given to the student 

In addition to the abose suggestions, I should Jibe to stress the importance of the attitude 
of the teacher towards the basic saences. During all bis talks and discussions, whether m the 
class room or on the bedside, while operating or prescribing a line of treatment aAer amsing 
at a diagnosis it is necessary that be lays due emphasis on the applied aspect of anatomy, 
phjsiology, pathology and pharmacology m respect of the particular disease under discussion 
This Will inculcate in the student the bahil of rational thinking which is the most powerful 
weapon in the armoury of a successful chmcian and surgeon 
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and other facilities It should have separate sections of ocular pathology (including a museum) 
and orthoptics The department of ophthalmology should be a separate department and not 
a part of the department of surgery or E N T 

A sound training in the basic sciences and their applied aspects is essential The basic 
sciences training should be m the form of seminars by the members of the basic sciences 
department in collaboration with the ophthalmologists and other clinicians m order to make 
the approach multidisciplinary Pathology should form an important part of the course and 
it should be taught by ocular pathologists The basic science course mpatholcgy should 
involve practical training It should he a continuing process in the wards and in the O 
during the clinical training programme Emphasis should also be placed on the study of 
genetics and statistics 

The training m ophthalmology should be through seminars, journal clubs, symposia and 
clinico pathological conferences Didactic lectures should be limited In the diploma course, 
methodology of ejaminauon and mvestigatioos of patients should be stressed Clinical 
training for M S candidates should be through increasing responsibility for patients and learning 
of operative techniques Speciality clinics should he conducted whenever necessary The 
training for hi S should be entirely an m service training programme 

The thesis should form an essential part of the assessment m the Master s degree, Ph D 
and D Sc examinations The thesis should be submitted and accepted before a candidate is 
allowed to proceed for the examinations It should he a subject for questioning during the oral 
examination In preparing the thesis the student should bfmself carry out the investigations 
and experiments For (be Ph D and 0 Sc degrees (he thesis should be ofa higher Standard ^ 
ASSESSMENT ^ 

Before a candidate IS allowed to appear for the final examinatioo, be should be subjected to 
a continuous internal assessment and the head of the department should certify hiS satisfactory 
performance The assessment should be m all the three branches theoretical, practKal and 
clinical Care should be exercised m the selection of examiners and inspectors so that only 
experienced teachers of high repute are selected for this assignment. The uniformity of the 
standards should be maintained and (he Indian Medical Counal or any other regulating body 
should exercise more vig lance m this direction The examiners should have the authority to 
refer back a candidate for a period of time not more than two years, if his performance at 
the examination is very poor 

COVnNUATJOV IN MEDICAL EDUCATION 

Refresher courses both for general practitioners and postgraduates sbouId.be arranged. Extcnsioq 
lectures and national and iDternaUonal sjanposu should be arranged Clmico pathological 
scminan should be regularly held Short (our programmes for (he teachers Hi(bia and oursiJq 
the country should be arranged to improve the standard Courses should also be instituted for 
nurses for post basic training >n ophihalm c oursirg lucluduig theatre macagemeoL A traimng 
programme emphasising ophthalmology should be arranged for para medical perMnoei and 
technuuns t 
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^0 combat the high incidence of blindness and various types of eye diseases, a fundamental 

knowledge of the many aspects of ophthalmology is necessary not only for ophthalmolo- 
gists but also for general practitioners. As such, a sound course in ophthalmic science is 
essential. Postgraduate education in ophthalmology should be built on the strong foundations 
laid during the undergraduate study. 

SELECTION OF POSTGRADUATE STUDENTS 

Selection of candidates should be made by a postgraduate committee of the faculty of the 
university. “Ihe committee should select candidates ©n the basis of merit. Their aptitude, 
performance in various professional examinations and responsibility for patient care should be 
given adequate importance. 

POSTGRADUATE COURSE 

The postgraduate course should be conducted at three different levels: the diploma, the 
Master's and the research degrees. 

The general practitioners with some spedal interest in ophthalmology should register for 
the diploma course (D.O.M.S.). Duration should be for two years after registration. The 
candidate should have spent six months as a house-surgeon in ophthalmology. The course 
should be full-time. e. h sj 

The Master’s degree (M.S.) should enable the student to teach ophthalmology. Students 
should be accepted for the Master’s degree after one year of post-registration house-surgeoncy of 
which at least six months should have been in ophthalmology. The course should be full- 
time for three years after full registration. One unit should not be allowed to take more 
than SIX Master’s degrees and twelve diploma students. 

The third level of postgraduate study is the research degree, the Ph.D. and D.Sc. Candidaies 
Ih Ph D D-Sc* two years after 

INSTITUTIONAL REQUIREMENTS AND TRAINING 
In order to start the postgraduate course an institutioa should have had prior recognition 
by the Medical Council of India with regard to staff, equipment, space, departmental library 
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1 he selection of postgraduates needs careful consideration. There is a good percentage of 
waste, and some of the postgraduates who take admission are not interested in the subject. 
They arc on the lookout for something better and leave halfway, thus depriving someone else 
of 3 seat. Some take part-time jobs in other departments, others secure research appointments 
for a stipend. The result is the same: they miss a good deal of clinical work. Hence the 
attendance of these students should be considered. All postgraduates should be given res- 
ponsibilities which should increase with their seniority and experience. These responsibilities 
should be such that they are kept attached to their department all the time or to ah allied 
department interrelated to the studies. 

All postgraduates, particularly those who are intending to be teachers, should be familiar 
with the everyday laboratory and minor procedures. Skill in these can be acquired only by 
carrying out alt the techniques personally and repeatedly. The extent to which new and 
improved methods are pressed in everyday routine ha yardstick of the quality of the insti- 
tution. How much can be done and should be done are for you to discuss. 

The assessment of the postgraduate needs thorough revis.^u. The present system is unsatis- 
factory; it does not give a fair test. Today the student is worried only about passing the 
examination. Curious and shocking are some of the methods employed by some of them to do 
so. We teachers have to accept a big share of the blame. 1 submit we should change the 
outlook of the postgraduate student We should Impress on him that be has come to the 
isstitutioa to acquire kaowledge and he will certainly receive bis degree when be has aecumu' 
laied a certain level of knowledge. His progressive acquisition of knowledge should be tested 
periodically. The mancer in which he discharges the responsibilities assigned to him should 
be the basic test The hnal examination should be only a parting token of approval of one 
who has been making good progress all the lime. 

The equipment for a postgraduate department is of two kinds; material and personnel. You 
may consider whether in the present stale of our country it would not be more expedient to 
restrict postgraduate teaching to a few institutions which can be equipped fully with material 
and personnel (o do advanced work. This may avoid waste and overlapping. There is a 
swing towards full-time teaching staS*. Are the present service conditions conducive to content- 
ment and attractive to talent? 

These are some points; there are many others and 1 have no intention of forestalling 
or anticipating your views- Let us today consider our present coaditioa dispassionately. If 
it is satisfactory, all is well and good. Ifit is defective, let us not hesitate to shine the torch on 
it and put Up suggestions for how to improve ft. There ate no sanctions behind this conference, 
but these sanctions we carry with us. If we are agreed today we can launch out and advance 
pediatrics in uur country, which is our cherished objective. 
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F“ a great pleasure to assemble at this meeting for discussing a problem in pediatric edu- 
cation that is engaging our attention. I am thankful to the Association for giving us this 
opportunity. Prof. Chandy who is the Chairman for the Clinical Subjects has allotted to me the 
responsibility of chairing the pediatric discussion. May I appeal for your co-operation in this 
task, so that at the end of the day we may have done some constructive work. I am fortunate 
to have Professor Pohowalla as the rapporteur and, I am sure, he will convey to the general 
session the gist of our discussion with precision. 

As you will have noticed from the programme of the conference, the organisers have 
provided a general discussion on the principles of postgraduate medical education first, to be 
followed by a consideration of the application of these principles to each subject of the curri- 
culum. We have completed the first part and have now met for the second. As this assembly 
is limited to teachers io the discipline I expect all that is said will be based on first hand 
knowledge. 


In my letter as general chairman thanking you for accepting the assignment made by Dr. 
Chandy, I had put out a suggestion that your contribution should be limited to conditions in 
out country as they obtain at present and to suggestions as to how we can improve them with 
the resources at our disposal. The task of preparing the papers has been limited to a few, 
a of whom have been requested to be brief in their exposition. This is because we feel that 
all those who will ukc the, trouble to attend this meeting would do so because they have a 
positive contribuUon to make. We are here to receive as many of these as possible, discuss 
end assess them. Instead of imposing a Ume limit from the Chair, may I request you to impose 
spwkcr”' * repealing a point that has been made by a previous 

We are to consider the equipment of a postgraduate department, qualifications of a post- 
graduate teacher, selection of the postgraduate student, content of the postgraduate teaching, 
the methods ofassessment, the amount of research a postgraduate student should do. These 

are not new problems; they have been discussed before. Yet. it is only by constantly reviewing 
our progress that we can make progress and that is the justification for having such 
conferences. 

There is an increase of interest in pediatrics. The applicants for postgraduate work in this 

department are neatly as many as in the discipline of general medicine. The existence of post- 
graduate qualifications having different sundards confuse the organisation of teaching when, 
as at present, the number of beds, laboratory facUities and above all teaching personnel are 
so limited. ® 
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course.’ Otbere give a variable credit to those who have already done the D.C.H. and have 
additional experience as a resident exceeding the compulsory one year. Many universities 
restrict the admission to their own graduates while a few conduct an open selection with or 
without a limited reservation for their 'own* candidates. The number of seats at each centre 
varies from 4 per year to 12 — this docs not seem to be related to the sire of the department or 
the staff. Where there are more than one participant colleges/hospitals for a programme, the 
total number may exceed 12 and there is some discretion with the teacher to admit one or more 
students. The selection is usually done with the recommendation of the supervisor but in 
some universities a board of selection is formed where the tcacher/s may not be represented 
and such a board admits tbe students to all the postgraduate courses of that university which 
obviously results in some flexibility of the criteria. Some universities insist that every candidate 
desiring to be admitted to medicine or pediatrics M.D. should have obtained at least 60% marks 
in medicine 

Uccom/^enJalio/iJ 

' It will be observed that there is a variation in the criteria; in the number of seats available 
with each professorial department of pediatrics: in the method of evaluation for admission; in 
the credit for D.C H. or the period of residency work in pediatrics. It is felt that, if the follow^* 
ing suggestions are generally adopted, a more uniform pattern of admission wilt be possible. 

(a) Until a better method of assessing a candidate’s ability is found, the percentage of 
marks obtained at the various professionalexaminatiosssbould form the basis of the competitive 
selection. We must not consider the results of the final examination only, the average percen* 
tage should be worked out to two degrees beyond decimal at all the professional examinations 
taken. If a candidate has taken more than two chances at any of these, he should not be 
eligible for admission and for every additional chance taken 3% marks should be deducted 
from the percentage of that particular professional examination. This method would enable 
us to judge the over-all performance of the candidate throughout bis undergraduate medical 
training. 

Sample A. 

Professional exaroioations 


Initial 

1st 

2ad 

Final 

Total 

Assessment 

Final 

62.83 

11 chance 

60.84 

11 chance 

61.22 

184.89 

Assessment 

6183 

Average % 

57.84 

58.22 

178.89 

59.6% 


(b) Some ways of giving credit for a nell-perrormcd house job would be needed. There 
wjJ] always be some candidates who turn oat to ha devoted residenti, though their results in the 
examination are not satisfactory. It is also likely that pediatrics turns out to be the subject of 
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JN India today there are eighty medical colleges under the jurisdiction of 46 universities. To 

these are admitted 11,000 students aooually and 5,000 to 6,000 are declared qualified as 
M.B.B.S. every year. Most of the , colleges have two examinations a year, annual and supple* 
mentary, whilst a few have an additional third. Thirteen universities offer doctorate in 
medicine (pediatrics) and nineteen, diploma in child health, and two offer D. Fed. (diploma in 
pediatrics). There are a few (not more than three) which offer M D. in medicine with pediatrics 
as a special subject. Thus there may be 16 universities offering an M.D. in pediatrics or an 
M.D. with emphasis on medicine. 

M.D. 

By and large the pfe*rcquisites for adolssioo to the M.D. course are: 

(a) M.B.B.S. of a recognised Indian University and completion of the pre-registration intern- 
ship (varies from 6 months to a year). ^ 

(b) Training as a house officer in a recognised teaching hospital for one year, out of which 
at least sU months must be in pediatrics. 

Most of the admitting colleges (universities) admit students to the M.D. course, once a year, 
usually^ coinciding with the time of the annual M.B.B S. examination, while a few have admis- 
^on twice a year following the annual and supplementary M.B.B.S. examinations. Each student 
has to undergo training for two years, at the end of which he is eligible for uking the exami- 
nation, provided bis thesis or dissertation has been approved by a board of examiners. Ordi- 
narily within 3 to 6 months of admission the candidate gets the subject of his thesis/disserlaiion 
approved by the university, collects data on the proposed problem for 6 to 12 months and 
presentt 3 copies to the University for evaluation, usually 3 to 6 months prior to the commence- 
ment of the exammaiion. The thesis/disserialion is sent to the examiners and after approval 
the candidate is eligible for taking the examination. 

Criteria For Admission 

Most admission, on the basl, ot pereenlngn ot marks obtained in the final 

M.B.D S. examination, provided the candidate has completed the period of one year's satisfao- 
loryhot.se job. Some univetsitie, consider the marks obumed at the ptecedins professional 
exammaltons and lake an average percentage of all the examinations during the M.B.B.S. 
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(2) Candidates should be full*time residents in one department except when they attend 
joint teaching exercises where there are more admitting depaitments. But this should 
not interfere with their obligations in the parent department. 

(3) They should be given graded respons3>iIity for the care of patients— both in the ward 
and in the outpatients. 

(4) A fellowship for the period of training of the value of Rs. 200 should be instituted. 

(5) Suitable hostel accommodation or accommodation near the hospital which would help 
the students to attend to their duties without undue waste of time and expense in transport. 

(6) All departments should have departmental libraries so as to encourage the habit of 
reading. 

(7) Each department should have its own laboratory with adequate facilities where post- 
graduates must work with their own hands and only such data should be permitted 
as could be mainly employed for thesis work. 

(8) There are in some centres full-time employees of the department who wish to do 
M.D. in order to better their prospects. Since their obligations of service do not 
allow them as much free time for pursuit of postgraduate studies as to 
those who are wbole-t'me students, it is suggested that the former may be required to 
spend 3 years of training rather than two. This would apply to department registrars, 
junior lecturers, research officers. I.CM.R. fellows, poo) officers of the C.S.I.R., etc. 
If, howeier, they hate already had this additional ooe-jear traioiog elsewbeneina 
recognised pediatric department, this condition of 3 years may not be applied and the 
period may be only two years. 

(9) All M.D. students throughout the 2/3 years roust not be engaged in any work, such as 
part'time jobs or private practice, other than duties allotted to them in the department 
where they are posted. In other words, they must be full-time postgraduates and parti- 
cipate in full in tbe department’s teaching activities. 
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their choice and they do a commendable job. If he is so good and the supervisor likes him, he 
should be competent to give a credit up to 3% for the period of house job if it is one year and 
up to 1.5% if it is 6 months. 

There IS another way of looking at this problem. Why do we not admit candidates at the 
house job level and keep them to the department for I year, i.e. 1 year of house job and 2 years 
of post-house job residency? It would be in the fitness of things to admit some proportion of 
the number permitted at the level of house job, for this offers a better opportunity for a longer 
and better phased programme of residency and we may be able to give credit for excellence of 
performance rather than to the requisite content 

(c) A candidate who has passed D.C.H., M.D./M.R.C.P. (not in pediatrics) may be or 
may not be fit for further training. Although 1 would discuss the D.C.H. later, for comparative 
purposes one may give credit up to 3% for D.C.H. while calculating the total marks. 

(d) There should be an additional method of judgment — that of an interview. An interview 
can be of 'individuar and/or of group type. While the former gives the assessor an idea of 
the candidate’s ready wit and clarity of expression, the latter brings out the debating and discrimi- 
natory skill. For instance, a problem may be posed to a group of students eligible for 
admission, and in the presence of teacber/$ each one in the group should be encouraged to 
participate. Some tangible impression can thus be formed. There is bound to be some criticism 
of this method since there is some subjective element in the method of interviewing but I am 
convinced that personal impressions of discussion aacss the table or in an informal group would 
be a ^eat advantage in the selection of a candidate. Up to 3% marks may be reserved for the 
interview. But it may not be essential to send for ail applicants. By initial pruning on the 
basis of average marks, etc, only a number twice the number of seats should be sent for, for an 
tntervlew test. It should not be lost sight of that this method is in vogue in neatly aU the 
competitive posts in the Public Service Commissions, etc. and has been judged to be profitable 
within limitations. 

(e) Admissions should be done on the recommendation of the head of the department 
where there is only one admitting unit or heads of all the admitting units where there are a 
num er of these. The University can see that the general principles outlined above are ob- 
served. 

(0 There seems to be little justification for the rule of 60% in medicine as a prerequisite 
for admission. This should be discarded. 

(g) The system of M.D. (medicine) with pediatrics as a special subject should be aban- 
one in avour of M.D. in pediatrics since the former makes you neither a physician nor a 
pediatrician. 

Requirements 

In order to have a reasonably good training, sonnd knowledge and independent thinking, 
ability to participate in teaching and research programmes, the following are necessary: 

(1) Examinations and admissions shonld be held twice a year in January and July or follow 
withiu 15 days of the termination of (be bouse appointment system. 
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•THE current phasing of medical education can be viewed as (1) Undergraduatiort—Ai years 

after premedical. (2) Graduation — (a) 6 months rotatory internship; (b) 6 montbs>12 
months rotatory or selective house job. (3) Postgraduaiion. Before discussing the duration 
and the content of coursein respect of postgraduate education in pediatrics, , it may be useful 
to deSne the two terms, namely, pediatrics and postgraduate.; . 

Pediatries — Us Scope and Frontiers 

W.S. Graig,* rightly emphasises that the greatest handicap la the subject is its name. 
Pediatrics is stilt regarded by some as synonymous with diseases and therapeutics of infancy 
notwithstanding (he fact that the scope of pediatrics extends far beyond the age of infancy and 
the realms of therapeutics. Pediatrics is. and must be, taken os general medicine, comprehensive 
in composition, dealing with the total individual. ' Thus it' embraces all aspects oftbe e>er* 
growing child, both in health and in disease. It is not an organ or system spcdality. In the 
making ofa pediatrician specialist, therefore, the training must concentrate on the whole ebdd, 
not only coahned to (he treatment of a few di»a'scs but aiming at the ptomotion of health and 
prevention of illness. The future specialist should, therefore, have proper understanding of 
the antenatal environment, the newborn, the full-icnn and the premature child, of genetics, 
nutrition, growth and development, bJostatistics, social and preventive aspects, as also the 
psychological aspects, in addition to essential fundamcnlal and applied knowledge of the basic 
sciences and organ-cum-system specialities. In tbe pursuit of knowledge,' the student has not 
merely to concentrate on the hospital material — both outpatients and in-patients — but he 
should also participate in the domiciliary, clinical, and field programmes ofa preventive nature. 

Shortcomings of the Present^ay Pediatric Teacking 

The training of. the undergraduate students continues to be dominantly “adult oriented.” 
To quote Dr. Afarij' Avcin, “medi'caf study (isuaify begms with the adult. The student in the 
dissecting rooms begins with an adult cadaver and, in his training at the bedside, it is generally 
the adult patient whom be sees. Seldom docs (be body of a child come to tbe necropsy table.” 
No wonder, therefore, the student unconsciously comes to believe that anatomy, physiology 
and biochemistry are concerned only with the fully developed organum. The child is (bought of 
only in comparison to an adult, a pocket edirion of an adult or a miniature adult and not, as 
reality demands, an individual in his own right with bis own distinctive cbaiacteriuics. With sucb 
an attitude well established in his mind, tbe siudent is initialed into the subject of pediatrics. 
There is then the added handicap, the time devoted to pediatrics in undergraduate leaching 
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(b) It may be desirable aad preferable to take students who have had 6 months of house 
job in pediatrics but this should not be compulsory since all medical colleges do not 
offer facilities for such a training. 

(c) There should be a resident posting in one hospital though students may attend commoa 
seminars, etc. 

(d) At least 50% of the candidates should be given fellowships of the value of Rs. 200 
per month. 

(e) Examination should be at the end of the year and not after 9 months as at one centre. 
Even if a candidate fails and takes up appointment elsewhere, he can take the exami- 
nation at the next chance. He need not take a long leave of 3 to 4 months but only 
for a few days to 3 weeks, thus avoiding interruption in his/her service. 

(f) Examinations and admissions should be held twice a year to permit a regular cycle of 
entrants and exits corresponding to the M.B.B.S. examinations. This will reduce the 
unnecessary loss of time to those who complete the M.B.B.S. at the supplementary 
examination. Most of the universities hold M.B.B.S. in April/May and in Sepl./Oct. 
Thus admissions and examinations for M.D./D.C.H. may be held by 15tb Dec. and 
15th June for courses commencing on 1 st January and 1st July and examinations in the 
first week of January and July respectively. 

(g) The selection and placement of candidates should be made by a committee of beads of 
the participating units. 



DURATION AND CONTENTS OF COURSE 

S. S. MaNCHANOA, F.R.C.P., D.C.H., F.A.MA, P.C.itS. 


Pediatrician, Medical College, Amriisar 


THE current phasing of medical education can be viewed as (I) Undergraduation— ye^rs 
aHer premedical. (2) Graduation — (a) 6 months rotatory intemship; (b) 6 months-I2 
months rotatory or selective house job. (3) Postgraduation. Before discussing the duration 
and the content of course in respect of postgraduate education in pediatrics, , it may be useful 
to define the two terms, namely, pediatrics and postgraduate. ■ 

Pediatrics — Its Scope and Frontiers 

\V. S. Graig,* rightly emphasises that the greatest handicap in the subject is its name. 
Pediatrics is still regarded by some as synonymous with diseases and therapeutics of infancy 
notwithstanding the fact that the scope of ^diatrics extends far beyond the age of iofancy and 
the realms of therapeutics. Pediatrics is, and must be, taken as genera] medicine, comprehensive 
in composition, dealing with the total individual. Thus it' embraces all aspects of the ever* 
growing child, both la health and in disease. It is not an organ or system speciality. lathe 
nuking ofa pediatrician specialist, therefore, the iraiaing must concentrate on the whole ebjid, 
not only confined to the treatment ofa few diseases biit aiming at the promotion of health and 
prevention of illness. The future specialist should, therefore, have proper understanding of 
the antenatal environment, the newborn, the fulHcnn and the premature child, of genetics, 
nutrition, growth and development, biosuUstics. social and preventive aspects, as also the 
psychologic ospKts, in addition to essential fuodamcntal and applied knowledge of the basic 
sciences and organ^um-system specialities. In the pursuit of knowledge,' the student has not 
merely to concentrate on the hospital material — both out-patients and in-patients — but he 
should also participate in the domiciliary, clinical, and field programmes ofa preventive nature. 
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is too short— 1 or IJ months out of4J years— and the period of training too is discontinuous. 
Furthermore, the non-inclusion of pediatrics as one of the major subjects in the final examination 
makes the student indifferent to the subject. The consequences of the erroneous practice, step- 
motherly treatment given to pediatrics, certainly does not provide adequate training in pediatrics 
during the undergraduate teaching. 

Postgraduate Training Courses in Pediatrics 

These include: 

(1) Refresher or re-orientation coursefor general practitioners— for a minimum period of 
2 weeks as full-time attendance, with no formal certificate or assessment at the end of the cours^ 
The general practitioner should be encouraged to join these courses once every 3 to 5 years. 
It should be a government undertaking. 

(2) Diploma course with an examination (D.C.H.) after a one-year period of training com- 
prising various aspects of child health and disease. 

(3) Doctorate in Medicine-Pediatrics (M.D.). This is a specialist training and essentially 
differs from D.C.H. in its depth and breadth. 

ObJeclhes, Course and Duration 

The chief objects of this highest national qualification are to provide properly qualified and 
trained teachers and consultants for the teaching institutions and upgraded district hospitals. 

In the training programme, -the emphasis should be on developing nature, understanding, 
critical approach and an aptitude for research among the trainees. The course and the training 
programme are not to be identified with interminable didactic lectures but must consist of 
responsible participation in the various spheres of hospital work, including teaching and 
research. The deuils of the courses, curTicuIum and examinations are likely to have minor 
variations. The essentials are direct experkoce in ihe care of the newborn under supervision, 
attendance at ante-and post-natal cjinlcs, in-and out-patients, services and various promotionai,’ 
preventive and supportive centres, iorigbt into existing urban and rural conditions and visits 
to institutions for physically and mentally handicapped. A training period extending to no 
less than 3 years alooe can claim to cover justifiably tbe depth and breadth of this course 
as outlined below; ' ' 

(1) Basic medical sciences — Anatomy. Physiology, Biochemistry, Pharmacology, Pathology, 
Microbiology as applied to Pediatrics. 

(2) Preventive Pediatrics— child welfare services and legislation, nutrition. 

(3) Diseases of children. • 

(4) Pediatrics specialities, c.g. Surgery, Psychology, Neonatal Pediatrics, nutrition. 

After graduation and after 6 months of rotatary internship, the M.D, training course should 
comprise a period of 4 years, including a period of one year as a bouse physician of which 
6 months must be in the department of pediatrics and the remaining 6 months may be in the 
departi^ent of either adult medicine ot pediatrics. Of the 3 years the first year should be devoted 
primari^ to the writing of thesis/dissertation and study of applied aspects of the basic sciences 
and laOTratory techniques. During tbe second year, the candidates must stud^ pediatrics and 
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Other allied clinical subjects, such as adult medicine, surgery, orthopaedics, various organ 
specialities, psychiatry, ocooatal pediatrics and preventive and social medicine. The moroJog 
sessions can profitably be utilised in the specialities noted above and the evenings spent in 
the parent department During the third year, the student should mostly devote himself to 
pediatrics both at in-and out-patient services. He should also participate at the various special 
clinics and centres such as the baby uelfare and child guidance clinics and at the centres for 
the mentally retarded and other categories of the handicapped cbil± 

The trainee for M.D. should be a whole-timer holding either an assignment in the depart* 
ment or having some other source of financial assistance such as stipends, fellowships from the 
state or central government or university. The in-service training on the continental pattern 
is to be preferred to the British formal course system. 

T}p(s of Institution 

In addition to the trainees one most also look at the institutions that cater for postgradu- 
atioo in our country. The facilities for this training are grossly inadequate and, in fact, nidi* 
mentary at present, in the majority of the SOsidd medical institufions in our country. The 
basic requirements are a well organised department of child health with a library, research 
fadlities which should include such subjecu as radiology, pathology and biochemistry sections, 
proper liaison with the department of sodal and preventive medicine and also with the basic- 
department and other spedaliiies. It is imperative that before an institution undertakes any 
such trainiog programme, it must have the requisite optimal facilities and stalT. In fact, some 
sort of a postgraduate cocrdiiutiog body will serve a very useful purpose by reviewing and 
remedying the defects learnt from experience. Let there be only a few centres with adequate 
facilities for this type of postgraduation. then the temptation to produce numbers at the cost 
of quality Will be strongly curbed. 

The quality of the teacher is very important and is, in my opinion, the chief factor which 
determines the success and the quality of the postgraduates. Without giving an impression 
of rigidity in the matter of selecrion of the bead of the department, I may remark that be 
must not be a person with only high qualifications but also experience in leaching and 
research. He must inspire and stimulate all those around him. The present status 
of the bead of the department having DO authority in the selectioo of his staff and without any 
funds at bis disposal is highly demoralising. As regards the nature of his employment, whether 
full-time or part-time, salaried or honorary, this still remains a debauble issue. I am of the 
opinion that full-time appoiatmeot with a decent salary is conducive to the development of as 
attitude towards work and research for iu own sake and as an cad in itself. 

Examination 

The two present patterns of hLD. (Pediatrics) caamlnatioa in vogue in our country are 

(1) M.D. (Pediatrics) such as at Bombay and All-India lostiiute of Medical Sciences, New 
Delhi. 

(2) .M.D. (General Medicine— a misleading tens, implying Adult .Medicine) with an elec* 
live, also called special, subject, such as haematology, dermatology, cardiology, chest diseases. 
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tropical medicine, cadocrioology, urology, neurology, pediatrics, etc. It is an anachronisra to 
relegate pediatrics to the status of an organ or system speciality. Pediatrics has assumed great 
dimensions, m view of the changing emphasis on Ute community and national needs, and inter- 
national interest in various aspects of cbVd welfare. In fact it has a gaJasy of its own sub- 
specialities. As a digression, 1 may remark that ‘ general medicine*' may conveniently be split 
into three main age periods, namely, (I) General Medicine from birth to adolescence termed 
Pediatrics, (2) General Medicine of the adults, and (3) General Medicine of the aged, Geria- 
trics. The three consultants or physicians are all engaged m the practice and art of general 
medicine though of different age groups. To call them or one of them specialist is to create 
confusion. It is the organ cum system specialists who deserve to be “condemned or respected” 
as their field of study respects no age barriers. For example, a specialist in cardiology has not 
only to understand bis subject but also to study the e-mbryology, maturation and senescence 
of the normal and the abnormal and evolution of the function and structure of the cardiovascular 
system all through the animal kingdom. I strongly fed that an M.D. in pediatrics should be 
given training in pediatrics alone and not in a speciality or sub-speciality of general medicine 
as it happens in most of the universities (including the Punjab University) in our country. 

I have dealt with the subject in its barest minimum. At the sectional seminar during the 
Stiver Jubilee celebration of the Medical Coundl of India many relevant questions pertaining to 
the needs of postgraduation in pediatrics were discussed. It is not only against the background 
of that seminar but also by Ukiag advantage of many discussions, formal and otherwise, in our 
own country and abroad on the subject that I have developed my views given above. 

In eonelusion, 1 confess that I have not suggested anything original or revolutionary. The 
repeated and prolonged deliberations over the last decade on this subject have invariably 
brought home to us the inadequacy of present-day pediatric training programmes. Almost 
similar suggestions for its improvement have not only been made but agreed upon in the past. 
The smrus quo nevertheless has persisted, not because of Jack of deliberations, discussions or 
decisions on our part but because the authorities whose opinions matter, though they are well 
convinced, fight shy of change. In consequence, as thought without action is intellectual 
abortion, any decisions on the basis of these suggestions like those in the past, if uaimple- 
mented, are not even worth the paper on uhicb these are written. We have deliberated and 
debated long enough, the need of the moment is for action. If we are convinced of the impor- 
tance of Pediatrics why feel shy to give it the right charter. 
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TRAINING OF POSTGRADUATES 

Dr. S. T. Aoiar 


should be the aim of the curriculum aod traiaing? Is it to produce practical 
pediatriciaos who caa be relied upon to diagaose commoa aad less commoa pediatric 
ailmeots and handle emergencies and manage them by modem, up>to-date methods or is it to 
produce research workers who concentrate on a particular problem and often may not know 
much of the various aspects of practical pediatrics, pediatrics being such a vast field? In India, 
many unhersities which instituted M.D, in pediatrics have tried to combine both, but in my 
opinion based on the experience of examining M.D. pediatrics candidates and evaluating ‘theses* 
for M.D. of various uuhersUies, I am afraid, consequent upon this effort to combine the two, 
both have suffered, lo do full justice to a research project one has to concentrate on that for 
some years under a proper guide preferably drawn from among whole-lime teachers. Also it needs 
several years of patient collection of data before they cao be incorporated into a thesis. On 
the other hand, from what I have seen to the several theses that I ba>e had to evaluate from the 
various universities in India, I am inclined to conclude that under the existing conditioos the 
facilities and training in most places in India are such that a thesis in the true sense cannot be 
submitted by the best of the candidates in less than i years of intensive work on that particular 
subject. 

Hastily collected data full of fallacies, inevitable in the present set-up, and sweeping as* 
sertions and cooclusloos based on such data where even the techniques used are often not 
subjected to critical scrutiny by the candidates, certainly present a sad state of affairs, since the 
wry objective of a research thesis is defeated and the candidate, so to say, gets trained in 
wrong and objectionable methods. 1 suggest, therefore, instead of writing a thesis, the candi- 
date should submit for the degree of M.D. a critical analysis of case records actually handled 
by him. This is now in vogue for M.D. pediatrics both in Madras and in Vellore (Madras 
University). Pb.D. is the suitable degree ior submitting the thesis as some uaiversitics are begin- 
ning to do in India even in medical subjects, e.g. Madras. 

Facets of Pediatries 

To acquire the training in practical pediatrics (not merely reading of books) requires 
several years of constant residency in a pediatric department which is employing 
modem methods, n hethcr it be simple things like collection of urine or blood pressure of small 
infants or side room laboraiory procedures or be it modern methods of therapy and investi- 
gations like exchange transfusion, air studies, bronchography in children, etc. Familiarity nith 
all these requires several years of daily practical work in the department. Hence it is that 
both in Canada and in the U.S.A. no one is allowed to sit for the specialist cxaminalion until be 
bas bad sev cral y cars () to 5 years) of resideacy job ia a recognised, up-to-date pediatric deport- 
menu 
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For a candidate to be familiar with these, the department, where he gets the training, should 
adopt these modem therapeutic and diagnostic procedures and the candidates must have 
sufficient time, at least a few years — unfettered by writing a thesis— to acquire practical workiog 
knowledge. Necessarily, only such centres as constantly employ modern practical methods in 
investigation and therapy of pediatric patients can be recognised for giving training. Some of 
these practical procedures are outlined below as examples. 

Bronchography in children. 

Air studies of brain. 

Technique of barium enema studies in children. 

CystO'Urethrogram studies. 

Rough and quick method of C.S.F. sugar estimations in (he side room. 

Bleeding time and coagutation time and work'upofbleeding tendency in the ward side room. 
Concentration methods for ova in stools. 

Quick side room methods of Ending excess fat, absence of tryptic activity in stool, sweat 
chloride test, etc. 

Modern methods of taking B.P. in infants and children. 

Modern methods of collecting urine in infants. 

Routine otoscopic examination. 

Methods of mummification and restraint of babies. 

' Techniques of taking blood from small infants (heel prick, jugular and femoral, etc.). 
Exchange transfusion. 

Methods of continuous drainage of air and pus in staphylococcal empyema. 

Methods of giving 0| humidification. 

Simple side room methods for detection of foetal Hb. excess uribilinogen in urine, etc. 
Osmotic fragility— simple screening test. 

Coombs test. 

Availability and frequent (almost daily) use of following consultants: 

— E.N.T. for bronchoscopy, etc 
—Chest surgeon and cardiologist 
— Neurosurgeon. 

— Dermatologist, 

Resuscitation of newborn by laryngeal intubation in bad cases. 

Postural drainage techniques in bronchiectasU and lung abscess. 

Use of respirators. ' 

I. V. fluid therapy by cut-down and scalp vein needle techniques. 

Besides the above (which arc just examples and perhaps only a minimum), there must be 
easy access (a) to biochemistry department for wamhing K, Na, C,. CO„ etc. done and for dis- 
cussing reports with biochemists and (b) to bacteriology department for some famihariiy with 
techniques of cultures and serology and discusskm of reports. and(c)to pathology department* 
for postmortems and biopsy studies. The presence or absence of such luxury items of investi*' 
gallons like paper elecuophoresis or colnmo chromolography should not be allowed .to' 
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overshadow the basic list given above. Only pediatric departments which have developed basic 
side room and other minimum facilities — both diagnostic and therapeutic — can be recoguised 
as acceptable training centres.. 

Training in neonatal pediatrics and care of prematures is an essential part. This can only 
be done if such nurseries are w ell organised with modern techniques put into vogue and the pedi- 
atricians have a full say in the matter. Training in preventive pediatrics is another aspea which 
should receive adequate attention. Such framing has to be organised by having a properly run 
clinic for children in the pediatric department, by having nutrition counselh'ng classes for 
mothers and by having immunisation clinics in which the pediatric postgraduates can take 
active part. 

By combining two or three departments in the same area and by a suitable exchange program- 
me for the trainees even from different places one department can be made to supplement or make 
up what is lacking in that centre. Pediatric centres in Vellore and hfadras have been follow- 
ing such an interchange of postgraduates for the past two years with mutual benefit to teachers 
and trainees. I must emphasise that if even a moderately up-to-date standard in this modem world 
is to be reached, it is not by examioation. but by ^viog modem facilities in the chosen training 
centres, that we can achieve our aim. Otherwise the examiners would enable a student to pass 
without his having adequate working knowledge of these, practical aspects. Standards have 
Inevitably been lowered this way in India and the degree of M.D. in pediatrics has been 
awarded often where the standard of practical working knowledge of modern pediatric 
procedures is not even that of a bouse physldan in pediatrics in Western countries- 

Another aspect of training in pediatrics that n^s to be emphasised is that the post- 
graduates at all levels must have clinical demonstrations and lectures on common surgical pro- 
blems by the pediatric surgeon, if one such is available; otherwise by the pediatricians in con- 
sultation with the surgeons. They should also have such lecture demonstrations in pediatric 
dermatology, pediatric orthopaedics and pediatric ophthalmology by suitable persons. This 
needs reiteration because so oRen, for various reasons, these have been relegated into an 
insigni&cant role or omitted altogether in many centres even now, ARer all, the pediatrician 
has to deal with such problems in his day-to-day work. It is not always feasible to refer them 
to the orthopaedic specialist or the dermatologist. Nor is ir realistic to do so in every case. 

In conclusion, all aspects of pediatrics must be wxll organised and the training should be 
given by making the postgraduates participate In such activities. 



TEACHING OF PATHOLOGY AND BASIC SCIENCES IN THE 
CURRICULUM OF PEDIATRICS 

D». J. N. POHOWALLA 


JN order to asters effeeti.e ways of teaohine pathoktsy and basio scieoces in pediatric eurri- 
cnlim it IS oecessary 6 tst to realise the meotal approach of medical students to a paiti- 
culat subject or subjects. It is equally necessary to understand the mental approach of teachers 
to the same subjects. We are at present concerned with the teaching of prc-clmical and para- 
elmical subjects in pedialtic eutrieulum. Therefore, we must first try to probe from what angle 
the students look at these subjects and how much importance do the teachers of these subjects 
give to applied teaching. ■' 

In teaching of any clinical discipline the place of basic sciences, pre-clinical and pataarlinical 
subjects IS unquestioned. In the case of disciplines hire internal medicine, surgery or obstetrics, 
tol^u? ilt'ss i* HiO by the teachers ofpre- 
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anolied teaSine ^ 1 '>'• =»=« when such 
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relation to a ch'Id a d !h^ *^i a basic subject in medical curriculum teaches something in 
or cZnhal ^mboi i f ° “ i" “t “'tain congenital anomie. 

tUtf are taught is mostly i. relation to adults. All this result, in an 
Srfadm^oS functions and their derange- 

ed,?n^“e™S„fr:!“f 

individual subjects in lelation^to” manure 

or perhaps centuries the study of these suLtl hr’' T”’' 

adults, aud partly because of the nhPncm i'^- almost entirely round mature 

few decades, which one finds difficult if knowledge of medicine in the last 

surprising that the teachers in thm. “ipossible, to cope with. It is, therefore, not 
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tunelions In the growing period of the pSic rgf^np.””'”” 

The next problem to consider in the (eariiinir «i. n. . 

teacher of basic subjects or the clinician? Thpi thw subjects is who is going to teach, the 

teachers of the basic subjects show considcrahv -*1"* ^ '"stitutions in the country where the 
tries. But in most places ffiev IT in relation to pedia- 

parting applied Imowledge of these subji^s 

j incir teaching programme, but again, there are 
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n is helpFul for the postgraduate to become coovwsant with these special interests, because 
they are thus introduced to the mode of thinking of these teachers, particularly when these 
special interests arc a result of their research activities. Even if these special topics do not 
have a direct relationship to pediatrics, it is more helpful at postgraduate level to be intro- 
duced to these special problems than being taught basic facts of a particular chapter. It is 
not widely realised how necessary it is to create a coweet, rational and critical approach to 
any subject in medical curriculum while teaching at postgraduate level. 

However, it is necessary to give a broad outline of cufriculuin- Here are a few suggestions 
likely to be most useful to a pediatrician. 

Anatomy 

(1) Broad outline of embryology with special reference to those periods of intra-uterine 
development when noxious agencies arc likely to cause deviation from the normal course of 
development. 

(2) Congenital anomalies with spedal reference to their mode of production in terms of 
dntra-uterine organ development. 

(3) Genesis of skeletal formation; ossification; relative changes in siacs of bones at various 
stages of development. 

(4) Gross systemic anatomy with special reference to differences in position, size, etc. of 
organs and structures at various ages of ezira-uterine life, as compared to mature adults. 

Physiology 

(1) Neonatal Physiology (DiGTerences in functions of various systems present In neonatal 
period as compared to functions in mature adults). 

(2) Effect of prematurity on vital functions in the newborn. 

(3) Nutritiofi. Special requirement of nutritional factors io relation to increased demands 
by the process of growth through infancy and childhood, 

(4) Metabolism with special reference to growth and development. 

(5) Endocrioes. Functional variations during various phases of growth and development. 

(6) Systemic Physiology as applied to growing organism. 

(7) Genetics. 

Biochemistry 

(1) Biochemical norms at various ages. 

(2) Difference in bio-cbemical response to diseases of various systems as compared to 

mature adults. s 

(3) Bio-chemistry of inborn errors of metabolic disturbances during infancy and childhood. 
(•ii ClKssskxipsthc&siYoC metabofw <fistur fiances tfuiiag fnfaucy and childhood. 

Pharmacology 

(1) Response to drugs at various stages during infancy and childhood. 

(2) Pediatric dosages. 
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(3) Toxicity of drugs during pediatric age groups, specially in newborn period and in 
prematurity. 

Pathology 

(1) Pathology of the newborn (All systems in general and special pathological conditions 
occurring during newborn period). 

(2) Hematological responses to disease during infancy and childhood. 

(i) Neoplasms in infancy and childhood. 

(4) Infectious diseases in infancy and childhood. 

(5) Patbobgical changes secondary to developmental anomalies. 

(6) Immunological responses in pediatric age group. 

In conclusion, it may be stressed that in (he teaching of pathology and basic sciences in 
tbo pediatric curriculum spoon-feeding must be avoided. This is true also of teaching in 
general of any subject at postgraduate level. If the teachers, singly or in combination, 
succeed in making the student study a subject or subjects of his choice critically, the aim of 
postgraduate teaching is achieved, irrespective of the quantum of knowledge the teacher might 
have imparted, or the students might have imbibed. 



"THESIS OR DISSERTATION AS REQUIREMENT ” 

Dr. P. M. Udam 

Director, Pediatric Centre, J. J. Group of Hospitals and Prof, of Pediatrics, 

Grant Medical College, Bombay 

'J'HE word ‘thesis’ in the science of medicine usually means an exhaustive study of a problem 
from any one of the wide variety of angles like clinical, biochemical, bacteriological, 
radiological, etc. Usually in a thesis the candidate defines the aims and objects of his work, 
material and methods of study or a scheme of study which is then followed by an exhaustive 
review of the literature on the problem. Later he gives the results of his own study, discusses 
them and finally gives the summary and conclusions. The thesis ends with an extensive biblio- 
graphy and often a summary of case records. The thesis usually runs into 150 to 200 pages. 

A dissertation is written on a much smaller scale. It is usually a study of some selected 
cases. The review is limited to a few pages (not more than 4.6) only and it just touches the 
points relevant to the study, but no exhaustive theoretical and other details are given as la a 
thesis. Often the dissertation is a ctinicai study or an investigation important from the point 
of view of diagnosis and treatment of a disease. 

Time taken for a thesis: A thesis is written with an idea to carry out an original study of 
a subject or a problem and hence naturally it needs much exhaustive study over a fairly long 
period of time. Often out of 2 to 3 years of training period for the course of M. D. degree 
the candidate spends almost 33 to 56% of his time for the thesis. He probably works hard, 
reads a lot and concentrates on the problem of bis study to produce some original work but 
quite often it does not satisfy the high expectation either of the candidate or of the teacher. 
Anyhow, a voluminous work is produced, full of decorative charts, histograms, photographs, 
etc., which only qualifies the candidate to appear in the examination. The thesis serves no 
other purpose. Most of the examiners have hardly the time to go through these volumes, much 
less to evaluate them critically. Quite often the mistakes are glaring but the busy examiner 
does not go into the details to discover the cause of the mistake. He cuts short this botheration 

by simply avoiding critical evaluation, as usually he has to pass the thesis to please his collea- 
gues. If at times he does critically evaluate, the other examiners still defeat this cautious and 
careful examiner by a majority of vote. 

To avoid such an unpleasant sitoation, it is customary to say that the thesis is satisfactory. 
A majority of centres have got neither facilities, nor equipment, nor even adequate full-time 
staff to supervise the work Naturally the result is bound to be unsatisfactory and a good 
thesis IS a rarity. 

After going through a large number of such theses one feels that it is too much of a waste 
of time of the candidate to make an attempt to cany out such an exhaustive study of a problem 
over a period of a year or so which may be 33 to 50% of his total training period for the 
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doctorate degree, specially when hardly any special credit is given to the work in the evalua- 
tion of (he candidate at the esazaination. If credit is given to a thesis of a high standard in 
the final examination and if the same is considered in the appointment of the candidate for 
a teaching post, the efforts and time spent on the thesis will prove worth while. 

It should be added, however, that there arc a few departments where the work is done 
under proper supervision; there facilities are fairly satisfactory and an intelligent, hard working, 
sincere, gifted student produces a delightful piece of work. But what is the result 7 Quite 
often the student has produced an excellent thesis but because he has spent so much time 
and energy only on one aspect of a small or a special problem, he has little time left for his 
routine clinical laboratory, radiological and other training with the result that he presents a 
very poor picture in these aspects in the examination and ^cs down miserably. A fine research 
worker turns out to be a very poor doctor, which is as pitiable as an excellent clinician who 
may turn out to be a poor research worker. 

That leads us to the basic question, the aims and objects of postgraduate training. The 
following are some of (he important basic aims: 

(1) To produce a specialist in the subject with the primary aim of providing good patient 
care or service to mankind. The specialist should be able to make an early diagnosis 
of the common conditions and implement proper managemcDt of the cases, specially 
the serious ones. He should have full knowledge of the common conditions to manage 
these cases in the best manner possible and some knowledge of the rare conditions in 
order to be able to detect them. 

(2> To produce teachers is medicine. This is mportont as the specialists have to leach in 
a simple, easy and elTcctivc manner to the undergraduate students who arc the future 
pillars of child care and health. 

His teaching responsibility should slowly increase and ultimately he will have to be a 
postgraduate teacher. The qualities he has acquired during his basic training would 
go a long vvay to make him a good teacher in future. To achieve this aim, the teachers 
should carry out an intensive training of the cases in the ward, so as to emphasise the 
value of good history, physical examioalion, evaluation and significance of physical 
signs, make a provisional dragaosis, to carryout important investigations to establish 
the diagnosis and finally discuss all aspects of management — medical, surgical, ps>cho- 
logical and preventive — keeping io mind the socio-economic, cultural, emotional and 
olher environmental factors. 
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carry outnork oa the problems of child care and health in our country and upgrade the 
standards of leaching of the undergraduates, the future medical practitioners, and that of the 
postgraduates, the future teachers. However, the training should be for research mindedness 
and not for production of original research at the present stage and set-up in our country, We 
should see that the student does not get lost in some aspects of a problem and that too at the 
expense of his basic training as a specialist doctor. He should have a good all-round training 
in pediatrics, the most important being climcal and nett in order being laboratory, bactetiolo^* 
cal and biochemical , radiological and social and preventive pediatrics. It is possible that at 
the present stage and set-up a teacher may not be able to impart all the qualities of a good 
doctor, a teacher and a research worker to his postgraduate student but when the conditions 
in the country would improve and when we would have better facilities, equipment, staff and 
cIcpSc co-ordination of various departments, then we shall be able to achieve these basic aims 
of postgraduate training. 

Till that time let us devise our teaching programme in such a way that the clinical work is 
gi\en the major attention, and at tbe same time train the student in research methodology by 
directing him to write a dissertation or a thesis. If one insists on a thesis, it should be given 
proper credit in the examinaiion and the work should not be carried out at the expense of the 
other more Important aspect of training which needs mote time and greater emphasis today. 



METHODS OF ASSESSMENT 

Dr. HARISH CitANDRA, M.R.C.P., D.C.U. 

Professor of Pediatrics, Institute of Medical Sciences, Osmanta Medical College, and 
Superintendent, Niloufer Hospital for Women and Children, Hyderabad 


ipO find out the methods of assessing the candidates in pediatrics we must answer the follow* 
ing: 1. What are the basic principles of asussment? 2. What are the existing 
methods in India? 3. What are the existing methods in scientifically advanced countries? 
4. To what extent can these methods be implemented in our country? S. What should be 
the recommendations for the assessment? 


i. Basic principles 

The basic aim of assessment of a postgraduate is to find out: 

(i) To what extent he has grasped the knowledge. 

(fi) To what extent he can implement his knowledge for better practice. 

(iii) Whether he has qualified himself to be a suitable specialist in the field of pediatrleSi 
possessing allround knowledge to provide a high grade of human service. 

(iv) To what extent he has grasped the knowledge which will enable him to impart 
that knowledge to students. 

(v) To what extent be is capable of participatinginabasicandadvancedresearcb programme 
as adjudged from his dissertation and thesis which be has submitted for the exami* 
nation. 

- Realising fuiiy weJI that a candidate has got to be assessed from all these angles, the task 
of assessment becomes very difEcult especially in the limited period of time at the disposal of 
the examiners. 
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propels. It »ould be ideal for llie examiners to devote sufficient time for assessing the candi- 
dates, but in view of their heavy commitments both at then own institutions and because of the 
other important activities in ihe field of pediatrics, it becomes naturally very diflicult for them 
to devote much time to assessment. Some of the centres have examinations iwice a yea, which 
further adds to the difficulties in proper assessment. There is no uniform pattern of examina- 
bon and there is a lot of divergence m the method, of a.m.sment in the different universities. 
Consequently, it is very difficult to have a uniform sundard of assessment. Some univetsities 
have general laedicine examination both in theory and in practical, as par, of the MD. 
(Pediatiics) examination, whereas there are other universibes which have only a paper in general 

hTsirrH •‘"itttcttnientofacndida.e who 
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gives a very satisfactory performance in the clinical side, he is deemed to have a reasonable 
chance of passing the examination, and consequently he is not subject to a very arduous oral 
and practical examination. Those with poor clxoical knowledgeareautomatically weeded out 
and those candidates who are on the border line take the maximum time of the examiners. 
The practical and oral examinations are generally devoted to asking the students to identify 
the X-rays, E.C.G.S; oral questions cover all the aspects of pediatrics. The time devoted to 
these is generally between 10 to 30 minutes. 

The standard of assessment at the various universities is so variable that an impartial 
observer is very often amazed at the diiTerenccs that exist. Wc have still not attained that 
degree of honesty and integrity to assess the candidates impartially, as it is so often felt by 
the external examiner that the internal examiner very oAen tries to infiuence examiners to get 
his favourite candidates pass the examlnalion. This creates an adverse impression on the 
external examiners. In the present system of assessment these factors cannot be ignored as it 
is the internal examiner who frequently proposes the names of examiners and if the external 
examiners do not share hh views they are ousted before their period of examinership is com- 
puted. { do not say this is applicable Co a majority of universities but I am only trying (o 
bring to notice the drawbacks in our present system of examination. It is therefore imperative 
that our system of examinaiion has to be changed radically and a uniform pattern of assess- 
ment at the all-India level has to be attained b the evaluation of the dissertation or thesis and in 
the conduct of theoretical, clinical and practical examinaiioos. 

3, 4. The pattern which has been described above is what has been inherited partly from 
the Dcithh universities. Whereas the patters there has changed radically we still continue to 
adopt the old pattern. One of the important considerations is whether the credit s)Sicm should 
be introduced in our examinations. The credit system aims at giving recognition to the day- 
to-day work of the postgraduates in the clinical, oral and practical aspects. Due credit can be 
given to the presentation of clinical cases, partkapatioa in the conferences, in seminars, in 
clinical-pathological meetings and in journal clubs, and also to the ability of the candidate 
to teach the undergraduates and to discuss problems in bis own group. Ifa candidate has 
shown credit in all these aspects of the work, and due recognJlion is given to him, it will 
stimulate the postgraduate to do belter work. The main difficulty of the credit system at the 
moment is that we do not have adequate staff who could keep a complete record of all the 
activities of the postgraduates. The (ime spent by teachers In the institute is hardly enough to 
look after all the aspects of the students as well as to do the routine work of the hospital. 
Therefore, although this system is very good, ills very difficult to implement it on a praaicat 
basis. This could be kept in mind when our centres are developed more fully with a better 
staff. 

The next question to consider is: Should we adopt the American system of multiple theo- 
retical questions which assesses the candidate's knowledge in all aspects of pediatrics? This 
again involves a lot of time. 

5. Recommendaitoni for carejsmeni 

In conclusion, it is felt that the only way to assess the candidates properly indifferent 
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postgraduate exammatious is to have aa aU*Iadia body which should have a panel of oomes 
as examiners and to ensure that a uniform standard is maintaioed in all the universities. If 
it is not possible at this stage to have an alNIndia body to conduct the postgraduate exami* 
nations, it is suggested that the central body should appoint the panel of examiners, from 
which the examiners should be appointed. This body should work out the details of the 
methods of assessment which should be implemented at all the centres. It is only in this way 
that a uniform assessment can be canied out and tte postgraduates who pass the cxamina* 
tions judged rightly. 
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POSTGRADUATE EDUCATION IN PREVENTIVE AND 
SOCIAL MEDICINE 
Dii. G. Kosin 


pREV£NTIV£ and social medictae is a oew discipliae that has heca introduced as a dtscipline 
ia medical education. This discipliae tus been introduced at the undergraduate level 
ID place of traditional subjects like hygiene and public health due to the realisation that health 
and disease depend on miiltiple factors which have their origin in the physical, biological 
and socio.econoinic environmeatai forces in the oomoiunity in which the individual lives. It 
is also realised that when dealing with a patient all the factors in the community which have 
an icSuence on health and disease should be studied, and that the physician should be 
responsible for providing boili curative and prevcotive health services. It would therefore be 
appropriate to call this speciality as coratounity health rather than preventive and social 
mediciae. 

The objective of the discipline at the undergraduate level Is to impress oa the under- 
graduate student the inQueoce of various forces in the community on health and disease so 
that uhen he graduaies he will be in a posJltoo to cossider the commuoity rather than the 
individual sick person as his patient 

At the postgraduate level the objectives arc two-fold, namely, to train administrators to 
implement the health programmes of the country and to train teachers and research workers 
in community health. For training these two categories of specialists, two types of training 
programme are required, the first is of one-year duration leading to a diploma in public 
health and the second of two years duration Uading to M.D. in community health. Doth 
types of specialists should be well-versed in the problems of health in the country. Moreover 
they should have adequate clinical training to deal wilb them. 
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teaching. The department should have on its staff a social scientist, a public health engineer, 
a Uatisticiaa and a health educator and should be able to get help from the departments of 
physiology, biochemistry, pathology, microbiology and clinical departments. 

Afinfmum Requirements of the Training Centre 
Accommodation in the College: 

(1) Lecture Theatre — On* 

(2) Seminar room — O*** 

(3) , Laboratories 

(a) Microbiology and Entomology 

(b) Public Health Chemistry 

(c) Biostatistics 

(4) Museum 

(5) Staffroom and i.esearch room 
(6J Library 

Accommodation at the teaching hospital: 

Seminar room for discussing case histones of selected cases. 

Equipment: 

(1) Laboratory; For routine public health chemistry, microbiology and entomology and 
a sufEcient number of calculators for biostatistics. 

(2) Teaching aids: 

(a) Epidiascope 

(b) 35 ffl.m. slide projector 

(c) 16 m.m. film projector 

(d) Health Education van fued with microphone 

(e) Charts, Models, etc. 

(3) Library 

(4) Artist equipment 

(5) Transport 
(6j Films 

Health Centres 

A primary health centre should be attached to the department of preventive and social 
tocdicine. The heaKh centre should be under the admintstrative control of the head of the 
department of preventive and social medicine and should have adequate staff. 

An urban health centre providing comprehensive health scrvic s in an urban area should 
be under the administrative control of the professor of preventive and social medicine. 

Methods of Selection and Requirements for PostgraduPte Studies 

The specialist in preventive and social medkine is responsible for planning and implementing 
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the hcallh programme of the country as well as in training undergraduates and postgraduates 
in comprehensive health and in directing research to community health problems. 

Efficiently to cairy out this role, he must have certain basic qualities. He must base a 
dynamic personality and should have concern for people and their problems and be resource- 
ful and tactful, so that he is able to uodersiaatl the health needs and be able to plan out 
health programmes acceptable to the community. He should also have adequate clinical 
koouledge and competence to deal with the ordinary clinical problems he may meet with in 
his role as specialist in community health. 

Students who have shown interest in their 3 months* posting in rural health work should be 
encouraged to specialise in community health. They may be taken as tutors in the department 
of community health and later taken for the postgraduate training. 

Every effort should be made by the staff of the department of community health to encourage 
the best students to take up this speciality. 

Candidates for admission to postgraduate training should have done one year of house- 
surgeoncy, spending 3 months each in medicine, pediatrics and obstetrics and gynaecology and 
3 months in leprosy, venereal diseases or tuberculosis, thus getting an insight into the clinical 
problems and some experience in dealing with them. 

Course of Study 

In the postgraduate trainiog, courses in basic sciences should be included to give abetter 
understanding of the influence of various coviroomental factors oo health and disease, and the 
changes that occur in the body under the influeoce of these factors which lead on to disease. 
The basic science course is also necessary for research work. But the organisation of such a 
course that would benefit the postgraduate trainees may not be possible with the limited 
number of teachers of the basic science departments. The only practical method that can be 
effective can be guided tending and discussion with the basic science teachers. 

The training should aim at making the candidate an expert in community health. As 
an expert he will have to hnd out the physical, socio-economic, cultural and biological factors 
responsible for the health conditions in the community. The training should aim at making 
the candidate to investigate into these various factors. It should help bim to draw valid 
conclusions and plan out programmes to meet these needs. For this it will be necessary for 
him to have courses in sociology, human ecology, psychology and biostatistics, in addition to 
the courses that arc given for the postgraduate diploma courses in public health. 

The postgraduate student should have also clinical experience to deal with the common 
clinical problems. Moreover he should know the pattern of work in health centres providing 
comprehensive health care, and know the services provided by various welfare organisations. 
He should also gain sufficient know ledge of the work of the public health departmenc 

A minimum number of didactic lectures should be given. Instructions should be g ven by 
seminars, group discussion and guided reading and observation as well as by inscrvice i/aming. 
Dissertation or Tficsis 

The public health administrator should be able to analyse the public health problems, the 
various mcasuics taken to control disease and promote health, and to submit periodic reports 
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to (he administrative authorities. To enable him to get this training and to evaluate his skill it 
will be advantageous to include the submission of a dissertation on a topic concerning public 
health. 

FortheM.D. in community health programme for the training of teachers and research 
workers, it is necessary that during the training period they carry out a research programme 
under supervision of an experienced teacher and get a thorough training in research methodo- 
logy, critical evaluation of data and presentation of conclusions in a lucid manner. 

Assessmeni 


Assessment or evaluation should be a continuous process beginning at the time of selection 
of the candidates for the postgraduate courses and carried throughout the training period 
up to the time of the hnal assessment made at the cod of the course 

At the time of selection the candidate's previous achievements, his personality and motivation 
should be assessed. During the training period the candidate should be assessed by the teachers 
regarding his attitude, ability, perseverance and his knowledge of the community health pro- 
blems as well as the way he deals with these problems. 

The assessment made by the teachers should be taken into consideration along with the 
marks scored by the candidate in the examination given at the end of the course. 

Diploma in Public Health 


This course Is designed to train physicians for an administrative position in the public 
health department The course will be of one year duration at the end of winch the qualifying 
examination will be given. 

Course of Study 


During the first three month* aa loieosive course in sociology, human ecology, social 
inibtopolojy, social psjoholosy, history of public health and bioslailsllcs should bo jiven 
La.cr, Ihcsludrnts should be given lotmal inslructlons in environmental sanitation, epi- 
demiology, eommnn, cable diseases, eolomology, microbiology, physiological hygiene, nutrition, 
vilal slalisiics and various aspects or public health administration. 

The student should work on a patl-timo basis ip a rural and an urban healib centre and also 
,0 an 1. -fret, on. diseases hospilal a. well a. in She various sec.ions of. public health departmenl. 

lion r.H ” ' 1 ’’°“"’'°' in ihe motuing while the formal insttnc- 

tion and seminars may be conducted in the afternoon. 

of professor a subject in public health for 
exammalL ’ “““"f >«'>">iited before taking the final 


Aube end of , be aeademie year the. indent win bdee . pr.ei.eal 

minaiion and a cimical examination in communicable disease. 
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Duriog the Arst >ear the candidate shall attend for a period of three months in each of the 
departments of medicine, pediatrics and obstetrics of an approved institution and three months 
in a rural health centre and la urbaa health centre, in addition to taking courses for bis 
diploma. la the case of candidates who hate passed D.P.H . the candidates vill do the above 
work in the early part of their course. 

During tb: period of clinical training, joint sociixltmcal conferences should be arranged in 
which the clinical teachers and teachers from the dcpaitiaeats of preventive and social medicine 
will take part 

During the second year the candidate wdt undergo a course of study in the department of 
community health mainly in the form of seminars and group discussions. 

They will also take pari in the undergraduate training programme. 

Each candidate will select a suitable field research programme under one of the teachers 


in the department early in the course and submit a thesis approved by the guide 

before taking 

the final examination. 



Examination: Part I (at the end of first year) Medicine (Written) 
Pediaincs and 

I Paper 

3 hours 

Ohstetrics (Written) 

Clinical and oral exammation. 

Eaper II: (at the end of second year) 

I Paper 

3 hours 

Preventive and Social .Medicine. 

Paper 1 

3 hours 

An essay on a chosen public health subject. 

An oral esaminatlofl in Preventive and Social Medicise. 

Paper 11 

3 hours 


Thus the one')ear programme will equip the trainee for administrative work and the two> 
>ear programme for teaching, tevearch and senior administrative positions in the public health 
department. 

At the postgraduate level also, the iciporiancc of iatcgratiog curative and preventive ser- 
vices for the successful implementation of (he health programme should be adequately empha- 
sised. 
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REQUIREMENTS FOR POSTGRADUATE STUDENTS 

(IJ The requirement for admission to D.P.H. course should be one year of compulsory 
pre-registration housemanship or intemsbip. Tbe course is of one year duration at the 
end of wbich the qualifying examioalioo is taken. 

(2) A candidate can register for the M.D. programme in preventive and social medicine 
after full registration (after completing the compulsory housemanship). Tbe course is 
of three years' duration at the end of which examination is taken. Candidates with a 
public health diploma may be given credit of one year and their course will be of two 
years’ duration. 

(3) Candidates for registration for Ph.D./D. PhiL/D.Sc, should have M.D. in preventive 
medicine or in an allied subject. They should engage in a research programme 
approved by a recognised guide for a period of two years for Ph.D./D. Phil, and for a 
period of 3 years for D.Sc. 

SELECTION OP POSTGRADUATE STUDENTS 

The criteria to be considered in tbe selection of candidates for postgraduate studies are 
basic qualification, motivation and orientation and experience in community health programme. 

In the selection of the students for M.D. in preventive and social medicine, preference 
should be given to those possessing M.D. in allied subjects or diploma in public health, junior 
teachers in the department of preventive and social medicine (tutors, demonstrators) or 
those having experience ofabout three years in community health work or connected with the 
problems of community health in Armed Forces. Railways, etc. 

Candidates for Ph. O /D. Pftif./D.Sc. must be teachers and/or research workers wtio ha\« 
been engaged in research programmes. 

The candidates for postgraduate studies should be interviewed by a selection committee of 
Senior teachers and research workers. 

The basic qualification, previous experience and motivation should be assessed. In the case 
of Ph.D./D. Phil /D.Sc. candidates, previous research experience and papers published should 
also be taken into consideration. 

No other postgraduate course involves the participation in so many disciplines as the posN 
graduate courses in preventive and social medieme. 

In the M.D. programme the course should provide adequate opponun'tly for detailed study 
of various aspects of preventive and social medicine and practical knowledge of the adminis> 
tration of the community health programme in the Slate. Opportunities should be provided for 
taking part in the undergraduate training programme in addition to research. 

Tbe specific research vvotk should however culmioaie in a presentation in a thesis form. 
This is an essential requirement, though it cannot be considered the only one. It has also the 
qualities of exposing the student to the metbodotogy of defining and solving a problem. 

In concfuiioo, it may be said that candidates witli adequate clinical training and experience 
and understinding of the health problems oftbe country should be selected for povtgraduoie 
training. 
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^ chief of the department of health educatioawaj once requested to loan a film on water. 

A medical officer of health needed it for implementing his programme for control of 
guineaworm infection. The chief was at a loss as he did not know the purpose in showing 
the film, nor the type of people to be exposed, the desired effect and the action the people were 
expected to take. Wisely, he just handed over a sterile knife to the medical officer and 
requested him to perform an operation on a patient wailing in the adjacent room. To cut the 

story short, what IS true of the film and the knife is also true of the methods of training. Use 

of inappropriate methods of training will fad to achieve the goal of education. What are then 
the basic issues? 


Basie Requirements 

India is un<l<tgoingr.volution«tytotl<>piiieiiu i, 6,|j of beallh strsices. With Ihe 

h, iLIrnUa a 5,' df-lis'is's and promot.on of hsallh cannot 

Th. or a '■“I'"" to be dynamic and prcgretsl.c. 

Ire bLclrehl "locatioa. especially in preventive and social medicine, 

IroareX re -d?”'!, 1, " tao.ledge is 

S sM s aod b n "" “‘"'•nal. and of the commuoity arc changing. 

New skills and abilities are required of a health worker an .k. u • / ■ ^ i 

reauiremrnf. cr- Kc j . \ ““«»• worker. All these changes m the practices and 

^ .he objectives, chameterand the 

not only 

knowledge in achieving fv, .• I »“a'“on. in equipping him to efficiently apply this 
programme. nnesacd with health and in implementing their health 

vers«XXnrXXIfdS'“^^ '>= 

will not solve the problem The rd., ,■ X® taatenal or arranging refresher courses 
to aequire further IZSge evIZatoT 

Jeaming the period of postgraduate education Zw"°* “"'"g the process of 

'r research worher. The educational * <■ qualify as a specialisl, teacher 

, ""‘'““'““I “Wcefremlhe professional period ,he retiremeot 
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should be a single spccirom and not a fragmented one. We Icam through reading, hearing, ob- 
serving. discussing and working. Appropriate (raining methods will help the students to culti- 
vate habits of learning by creating in them a sense of incompleteness. This should be jusi 
enough to stimulate and not cause frustration. 

Adequate emphasis on interdependence of the different fields of activities is very necessary. 
The training methods should point out the necessity of flexible and adaptable programmes, 
team work, and co-operation of and co-ordination with other agencies. 

Artificial segregation of theory and practice may tend to create a serious gap in education. 
The chan^ng patterns of public health and disease prevention programmes should not be 
ignored. To illustrate, it is necessary for the students to participate in and know the advanced 
procedures in clinical medicine for early diagnosis, treatment and rehabilitation. Unfortunately, 
the practical training is often limited to the public health laboratory work on the chemistry of 
air, food, water and sewage. This is totally unnecessary as a physician is never called upon to 
do this type of work. 

Objectives of Training and Methods 

Hie present teaching methods leave much to be desired. The objective of education is the 
acquisition of knowledge and acquiring an ability for its efficient and correct application. There 
are difTerent ways of teaching in different countries in the world. So also within a country 
suitable methods may change with every generation as the needs and ideals of the society change. 

Lfcturei 

There is stilt a tendency among the medical educationalists to equate a good training pro- 
gramme with giving a course of lectures, with up-to-date factual information. Unfortunately, 
if such lecture courses form the core of training, there is nothing more damaging and destructive 
to the basic purpose of postgraduate training in preventive and social medicine. I have checked 
this on many occasions while examining both the undergraduate and postgraduate students. 
Sound concepts and understanding cannot be acquired by listening to lectures; they are to be 
acquired and mastered through suitable methods. Such methods are only occasionally used. 
Conventional demonstrations, vbits and other methods of practical training can be more or less 
classified as modified lectures, and usually these are taken casually rather than seriously. In 
brief, the role of the lectures as a method in the postgraduate education should be limited to the 
primary orientation and general introduction to the subjects and the training programme. 1 
wish to add (hat the teaching methods and techniques suitable for training of the undergraduate 
students ate generally inadequate for the postgraduates. This is because oftbe radical diffe- 
rence between the approaches and the purposes of ttaiaing of a basic doctor and of a specialist 
consultant. 

Library iVotk and Group DUcussIons 

These are the last rocthods to acquire knowledge. Library work is basic. The students 
should be guided in making the best use of (be bbrary facilities. In my experience most students 
arc unable to use a library beyond reading some standard books because of lack of training in 
(he mci hods of using the library. It is ncccisaiy to provide up-to-date text-books, current 
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chief of the department of health education was once requested to loan a film on water. 

A medical officer of health needed it for implementing hts programme for control of 
guineaworm infection. The chief was at a loss as be did not know the purpose in showing 
the film, nor the type of people to be exposed, the desired effect and the action the people were 
expected to take. Wisely, he just handed over a sterile knife to the medical officer and 
requested him to perform an operation on a patient waiting in the adjacent room. To cut the 
story short, what is true of the film and the knife is also true of the methods of traiaing. Use 
ofinappropriate methods of training will fail to achieve the goal of education. What are then 
the basic issues? 


Basie Requirements 

India is undergoing revolutionary developments in the field of health services. With the 
realisation that the objects of control and prevention of diseases and promotion of health cannot 
be accomplished by working on a narrow base, we have rightly taken the path of the community 
development programme. The practice of “public health" has to be dynamic and progressive. 
The problems of postgraduate medical education, espedally in preventive and social medicine, 

are inseparably associated with those of practice and education. Scientific knowledge is 
progressing rapidly and the needs of the individuals and of the community are changing. 
New skills and abilities are required of a health worker. All these changes in the practices and 
requirements are bound to have a significant infiuence on the objectives, character and the 
methods of postgraduate training. 

Ifihiiisso.our .duclioail rathal! shouM b. ilinjctrf to Mn a postgradu.K stadeal 
aotooly.a aaquirins tao.l.dg. bat. ia addition, in aquippiag bin, to alScicntly apply tbit 
bnoaWga m achta™, tha optiatoa. baaltb for tb. paopla unda, hit aata, in adv.tlag iha Slata 
pre^ °° "““"".f «i>l> baaltb and in teplttaertmg ihtir health 

rr.ot tl?.a tLTb? " ‘"“"BIS tartathatcoat^t 

to tabaa £:*dpa a™ ■" 

t., • .1, -Jr “ ™ Rticr toe qualifying examination. During the nrocess of 

or^rSiTc^ker “ TsUthHacher 

research worker. The educational sequence from the professional period to the retirement 
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should be a single spectrum and not a fragmented one. We leam through reading, hearing, ob- 
serving, discussing and working. Appropriate training methods will help the students to culti- 
vate habits of learning by creating in them a sense of incompleteness. This should be just 
enough to stimulate and not cause frustration. 

Adequate emphasis on interdependence of the diffcreal fields of activities is very necessary. 
The training methods should point out the necessity of flexible and adaptable programmes, 
team work, and co-operation of and co-ordination with other agencies. 

Artificial segregation of theory and practice may tend to create a serious gap in education. 
The changing patterns of public health and disease prevention programmes should not be 
ignored. To illustrate, it is necessary for the students to participate in and know the advanced 
procedures in clinical medicine for early diagno^s, treatment and rehabilitation. Unfortunately, 
the practical training is often limited to the public health laboratory work on the chemistry of 
air, food, water and sewage. This is totally unnecessary as a physician h never called upon to 
do this type of work. 

Of</eclires of Training and Afethods 

Tlie present teaching methods leave much to be desired. The objective of education is tbe 
acquisition of knowledge and acquiring an ability for Its efBcient and correct application. There 
are different ways of teaching in different countries in tbe world. So also within a country 
suitable methods may change with every generation as tbe needs and ideals of tbe society change. 

Lecluret 

There is still a tendency among the medical educationalists to equate a good training pro- 
gramme with giving a course of lectures, with up-to-date factual information. Unfortunately, 
if such lecture courses form the core of training, there is nothing more damaging and destructive 
to (he basic purpose of postgraduate (raining in preventive and social medicine. I have checked 
this on many occasions while examining both tbe undergraduate and postgraduate students. 
Sound concepts and understandiog cannot be acquired by listening to lectures; they are to be 
acquired and mastered through suitable methods. Such methods are only occasionally used. 
Conventional demonstrations, visits and other methods of practical training can be more or less 
classified as modified lectures, and usually these are taken casually rather than seriously. In 
brief, the role of the lectures as a method in the postgraduate education should be limited to the 
primary orientation and geoeral inlroduciion (o (be subjects and the training programme. I 
wish to add that the teaching methods and techniques suitable for training of the undergraduate 
students are generally inadequate for the postgraduates. This is because of the radical diffe- 
rcncc between the approaches and the purposes of training of a basic doctor and of a specialist 
consultant. 

Lif'rary fi’ork and Croup Discussions 

These are the last methods to acquire knowledge. Library work is basic. The sludezii 
should be guided m making the best use of the library facilities. In my experience most stud-sts 
are unable to use a library beyond readiog some standard books because of lack of trziaizg ia 
(he tneihods ofusiog the library. It is ncMssary to provide upio-date tcxt-booli, cirreot 
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journals and a dependable reference service. Organised discussions among the students and the 
teacher is the best method to assimiiate knowledge and to develop critical and balanced 
views. The quality of any dissertation submitted can perhaps be a good index for evaluating 
the success of these methods of training. 

Field Work and Seminars 

These provide the best scope and opportunity not only to acquire further knowledge, but 
also to apply, lest and critically evaluate the same. Theory and practice should not be arciS* 
cially separated. The comments as “this is more theoretkal'’ indicate a failure of training and 
inability to adapt to the circumstances. Theory in health sciences has no value if it cannot be 
applied. The field practice should essentially give ibe student full and unrestricted opportunity 
to work and partic'pate in all the activities which will make him a true etponent of preventive 
medicine and enable him to take up greater tasks The following are some of the important 
facets of practical training methods. 

There is an increasing tendency to reduce Ihe emphasis on the field practice in environmental 
sanitation. The more fortunate countries in the world may pursue such a policy. But poor 
sanitation is a major problem in India. It has ao important beaiing on the eradication of some 
of the important infectious diseases, pariiculaily cholera, typhoid and dysentery. If a decision 
and expert opinion is demanded of a medical officer of health on tbe aspects of environmental 

sanitation for which he is held responsible, the training should include field work which will 
give him the necessary competence. 

Training in epidemiology U apt to become unrealistic and spurious, if no laboratory and 
field work are provided. Study of a real problem, suitable planning, and proper evaluation 
and design of the appropriate measures even lead one to feel that these types of co«workers 
are the subordinates and thus one becomes incompetent to play the proper role in the team 
approach. As team work is very vital to the professional success of the future pracitioner and 
consultantin preventive and social medicine, il is clear how disastrous the effect of using 
improper training methods will be. The training can be further consolidated through inter- 
views, counselling and home-visits to the patients jointly by the physician and other workers. 
This approach is found to be very effective. 

It is needless to describe the other methods which are used, as they are essentially the 
same It may suffice to say that the students should be given practice in the art of interview- 
ing, home-visiting and dispensary, diagnostic and clinical laboratory work. Adequate training 
m the modern developments in the clinical management of both the communicable and non- 

communicable diseases will enable the prospective custodian of the health of the people to 
wi en the field of his activities as the circumstances may demand in future. 

Apprenticeship and Residency 

Both of these are invaluable methods of teaming, but not yet fully explored. The various 

e s w lere these can be effectively used are health administration, specialised services like 
^ health, school health, indnsteial health, family planning, control programmes 

iifce those for small-pox, tuberculosis, leprosy, and the other urban and rural health activities. 
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The liu is by no means complete and can be extended to include the problems of cripples, 
invalids, destitutes health education, laws and regulations and others. 

What Can be Done 

One of the problems will be the difficulty of tackling these problems in one year. But the 
circumstances demand much of the mod*rn health officer and if he is to command respect 
and work successfully for the welfare of a community by employing the multifarious activities 
and programmes, thorough training is essential. It is, therefore, necessary to increase the 
period of training at least to 2 j-ears. This will not oniy enable one to shoulder wider and 
varied responsibilities efficiently, but also bnng the medical officer of health academically on 
par with the other consultants. Many institutions in India have already instituted a degree of 
Doctor of Medicine (Preventive and Social Medicine). If it is essential to turn out the 
specialist rather quickly, u e may do so through O P.H. with specialisation in one branch rather 
than produce a jack of all trades. The D.P.H. should be only used specifically in the speciality. 

The available resources should be fully used. This is better than overloading the existing 
training institutes and making them inefficient. Suitable fields for practical tra/ntag are 
available throughout the country. Some of these arc well equipped and well stafied. Many 
others scattered all over the country remaiQ unused for training These can be immediately 
used as placemeais for apprenticesbip, tesideocy. etc. Provision of transport and proper 
planning is all that is necessary. 

One learns as oae sees. Unfortunately there are only a few ideal service centres. It is 
necessary to ensure that at least some service units are improved to sene as training centres. 
However, these should not be upgraded into so-calJed ‘’demonstration areas'* as these tend to 
give a false impression. All that may be necessary is to transfer a suitable medical officer to 
the unit. He should draw his personal pay and should be provided with adequate staff and 
equipment. It is necessary also to establish medical social service departments in all the 
(caching hospitals. 

A sufficient number of teachers is not available. Capable and interested persons should be 
induced to take teaching posts by improving the service conditions and improving the facilities 
and equipment required for them. The services of good teachers who are lost due to promotion 
to a higher administrative post or made to retire bcciuse of age, should be fully utilised. 

The pdministrators, locsl health officers and teachers should meet regularly. This will have 
two benefits. The early application of the newer methods and scientific advances will improve 
the qctility of service and the focal probfems can be investigated and the students vvilf be 
trained for the requirements of time, place and community- 
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'THE title carries the impUcatioa that postgraduate education, lifce undergraduate education, 
must have a relation between its content and sequence. To the extent that the former is a 
du'ect continuation of the latter there would be similarities between the two curricula The 
scope would be extensive and its level should be of a higher order because of a character of 
specialisation that determines the postgraduate studies. 

For purposes of this discussion, h is assumed that preventive medicine means clinical 
preventive medicine. It is further assumed that social medicine concerns itself with the 
s:^stcmalic study of social forces and their dynamics in the initiation and perpetuation of 
morbidity through the techniques and perspectives of social sciences in medicine. 

CONCEPTUAL FRAMEWORK 

The study of human disease, defect or disorder involves the concept of natural history. Agents 
of disease and the host move towards a mutual confrontation under certain combinatioos of 
environmental forces. This is the phase of prepatbogenesis. The following phase of patho* 
genesis is determined by host-agent relationships of varying magnitudes and outcome. 

This conceptual framework of natural history provides the rationale for the modem preventive 
medicine, which is applicable at different points on the scale of the natural history of disease. 

A. DISEASE AND IN.IURY 

Among the important adaptations entailed with commencement of extra-uterine existence, 
response to infectious agent is a vital experience to the newborn. These encounters continue to 
pose challenges of varying intensities at dilTcrcot geographic locations of human populations. 
The nature of this phenamcnoa can be outlined by referring to selected problems in the study 
of microbes pathogenic to human host. 

1. Palho-biolagy 

Bacterial metabolism, including active and latent enzyme systems, establishes a paliem of 
survival for a number of organisms and tbeir intetaaioa with the human host. A relative 
shift has uken place from infections from strepto- and staphylo cocci to gram negative bacilli. 
The intesimal bacteria of relative iastgaiticance like Aerobactcr. Proteus, etc. are becoming 
frequent invaders of human blood stream. As against a measurable morbidity, the phenes 
menon of increasing inapparent infections needs to be understood in terms of its effects. 

To gain insight into these phenomena an inieiligent understanding of the fundamentab of 
bacterial metabolism, the influence of cbcnmiherapeutic agents on bacterial flora and impact 
of corticosteroids on the course of mfcctioa it necessary. 
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In the realm of virai infections the disthiciive problems are related to interference pheno- 
menoa pertaining to both homologous and heterologous viruses, and persistence of virus 
infections. 

Where the viruses are arthropod-borne in their transmission, bionomics of the infection 
chain forms the basis of undersiandmg. Of particular significance is the phenomenon of 
adaptation of the basic chain to a new host and/or new vector. 

PaiJerns of response of the human host at cellular and humoral levels form an essential 
component of the agenuhost relationship. Apart from specific immunity, knowledge of the 
properdin system is necessary to appreciate a wide range of defence it confers on the host. 
The carrier state is a specialised kind of balance between the agent and the host and it forms 
an important reservoir in channels of transmission 

The study of bacteriophages is essential to gain understanding in the genetic alteration and 
pathogenicity of bacteria. So also is the study of antibiotic-induced resisteot strains, e ge., 
quantitative trait of polygenes induced by Penicillin and single locus qualitative alteration 
brought about by streptomycin. 

Infestations by animal parasites highlight the problems of complicated life cycles in defiai* 
tive and intermediate hosts. This biological requirement of survival results in reproduoioo 
at a quantitative level geared to oCTset great chances of destruction of oHsprmg through a failure 
to reach a new host. 

The design of prevention and management of communicable diseases would become sound 
and efficient only if the specialists in the field acquire a firm foundation of knowledge of the 
salient characteristics of the microparasUe and the cell pathology and defence mechanisms of 
the host. In order to emphasise the perspective of biology, it is proposed that this branch be 
designated as patho-biology. 

2. Radiation Biology 

Under the category of physical agents of disease ionising radiation constitutes a complex 
and serious challenge to the cellular integrity at a molecniar level, Nuclear lesions are pre- 
dominantly chromosomal and/or cytoplasmic being mitotic depending upon the dose and 
duration of radiation. The implications arc in terms of mutation in case of damage of the 
former and neoplasia in case of the falter. The transformation of the nucleus into a radioresis- 
tent state takes place if it is freed of its cytoplasm. 

The radioactive isotopes provide opportuniues of predsion in the study of metabolic pro- 
cesses or localised eradication of neoplasms. 

Therefore, it is very essential m a nuclear age that the consultants in preventive medicine 
are intimately conversant with fundamentals of radiation biology— particulate and electro- 
magnetic radiation, comparative radiosensitivity tissues and organs, nuclear fall-out, and 
radiation carcifiogenesis. Finally the study of a possible protective role of reducing substances 
such as cysteine and ^utathione is a right step forward in the direction of prevention of radia- 
tion injury. \, 
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of a significant proportion of individuals with defects compatible with life through lowering 
of death rate. 

The defects, internal and external, have as ihcir basis the environmental influence and 
genetic origin. 

/. Human Gemiics 

The genetically determined defects or malformations may be of a nature of metabolic disor- 
ders, e.g. diabetes, allcaptonuria. They mighl be expressed as a trait of sickL'ng of red blood cells 
or an absence of tipe such as Rh negative. The variation might even assume the form of 
differences in the rate of inactivation of drugs (c g. antitufacrcular) in the body. 

These phenomena can be understood by an acquisition of basic knowledge in the funda- 
mental aspects of genetics: single gene transmission of pathological genes, differential frequency 
of certain genetic traits in different populations, polymorphic systems determining multiple 
varieties of certain traits. The basis of natural selection needs to be appreciated through 
differential mortality and reproductivuy. What is more, the selection can continue to operate 
through other channels when differential mortality and reproductivity are favourably influenced 
by human effort. Certain genetic patterns arc not subject to the process of natural selection 
because they become operathe in the post-reproductive stage of the life span, e g. cardiovascular 
diseases, chronic rheumatism 

C DISORDERS 

The third major group is of nutritional and metabolic disorders. The former has a signifi- 
cance in the study of nutritional status of various groups in the population. The latter 
establishes an association of significance between an inborn error of metabolism and an 
observed clinical disorder. 

/. Sulritianai Physlopathahgy 

The co-cnz>nutic action of various vitamins has a role in maintaining the vital chains 
of metabolism and thus assuring a normal range and level of tissue functions. The lesions that 
follow D lack of a particular micronutrirnl form ibe basis of identifying a deficiency disease. 

It is very essential to know the sources of these vitamins in nature and the form in which 
they exist as pro-vitamins. By (racing the supply in food and the final fate of each vitamin one 
can understand the nature and scope of nutritional deficiencies: primary deficiency, conditioned 
deficiency, luuliiple deficiencies, etc. A corrclatioo of lesions to fuociions provides precision 
in i/ie study of deficiencies. A knowledge of melbods of determining serum levels and 
observing response of excretion following 'Load Test* provides a quantitative basis of study and 
management of these deficiency states 

Kwashierkar and the fatty liver are challenges to understanJing lathe field of nutrition. 
A particular geographical distribution of these conditions and other diseases like cirrhosis and 
primary cancer of liver in the same (egions raue a question of a casual connection or a 
common denominator. 

Protein malnutrition and the role of lipotropbic substances give clues to an analysis of 
these problems. An usight into these problems coa be gained through an uoderstaeding of the 
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metabolism of the metbionine-cbolise group aad the pbyaoJogicaJ effect of low protein and high 
carbohydrate intake on body growth. 

2. Bioc/iemistry 

a. Haemopoisis 

The problems posed by anaemias are that of (i) mixed aetiologies and (ii) refractoriness to 
haematinic principles. 

Amongst the megaloblastic anaemias, pernicious anaemia is a classical feature studied 
intensively and yet its refracioeiaess to bog's stomach extracts needs explanation. Megalo- 
blastic anaemia along with scurvy is an interesting combination during infancy. Macrocyte 
anaemias develop under a number of arcumstances, e.g. macrocytic anaemia with a normal 
gastric mucosa but faulty B-12 absorption; macrocytic anaemia of pregnancy and many others. 
A basic knowledge of the met<ibolis{aofB-I2, Folic acid and VitCcan aid in differentiating 
the relative contributions of these three principles. 

Iron metabolism in respect of its storage, re-uiitisation, daily requirements and a preca- 
riously balanced mechanism of absorption needs to be thoroughly understood. Particularly the 
implications of deficiency arc of serious import during infancy and for women of childbearing 
age, 

b. Metabolism; Maintenance and Disorders 

The complex and multiple pathways of melabolbm of various biochemical entities are con- 
trolled and their direction determined by substances synthesised by the adrenal cortex. The 
anabolic or catabolic level of protein metabolism is a funciioo of corticosteroids. The role of the 
steroid cholesterol in various metabolic processes andior disease production needs to be studied 
and understood. Despite the complexity and tentative positions in respect of the physiological 
functions of these steroids, a judicious acquaintance and general appreciation of basic mecha- 
nisms is essential. 

The traditional metabolic disorder to be thoroughly studied is diabetes. The mechanisms 
like latent diabetes without impairing the iutermediasy stages of metabolism is kept on by an 
excessive secretion of insulin. The chronic overt stage may be expressed only by postparandial 
hyperglycemia. The foetal dysmaturity in diabetic mother is a problem of detection and ob- 
stetrical management. 

Another important disorder of metabolism is an abnormally high excretion of cystine. This 
defect encompasses excretion of other andno acids such as lysme, argitine and ornithine. The 
clmical conditions closely associated with the high urinary excretion of these amino acids arc 
recurrent urinary calculus formation, Wilson’s Disease and Fanconi syndrome. 

The studies of these scfected amino acids serve as models for demonsUatiog the basic relation 
of metabolic disorder to a well defined morbidity. 

D. MENTAL HEALTH AND DISORDERS 

After considering the problems of pathological stues on an organic level, a logical step will 
be to review the position in regard to mental health. 
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If homeostasis of the iatemai environment is an important adaptive mechanism, capacity to 
adapt to external milieu leads to protection of organism. This capacity is under the nersous 
control. In the event of deselopment orbrain. as in man, new adaptive responses are acquired 
Of learnt in dealing with changes of external environment. The mode of behaviour of an in- 
dividual is determined by his feelings and thoughts. The normalcy of feelings and thoughts 
and their variability are connected in turn with symbolic communication and interpersonal 
relationships. 

Another dimension to mental disorders is the type of distribution of cases through geogra- 
phic space and lime, (a) Concentration of the highest rates of sebizopbrenje grovp in the 
most disorganised areas of the city (b) Uosclective distribution of the manic-depressive group 
in areas both highly organised and disorganised. In addition, similar dilTcrential distribution is 
seen in the categories of catatonic and paranoid type of schizophrenics amongst the privileged 
and deprived economic groups. 

If the problems of psychiatric disorders ate to be unravelled from different angles, it needs 
an insight into theoretical formulations of cectaia selected disciplines of social sciences. 

Such a basis uould be provided if formal information is obtained in regard to culture, 
socialisation (moulding into the culture of the group) and social system. 

This basic information should be able to demonstrate a functional system between the per- 
sonality of an individual and the culture of a society. 

The endeavour should encompass study of basic material from psychologies— general, ex- 
perimental and social— cultural anthropology and human ecology. 

scope ANO LEVEL OF STUDV 

Having established the relevance of basic sciences to the body of knowledge of preven- 
tive and social medicine, the next step would be to consider as to bow extensive and intensive 
this concern for basic Kiences should be. 

There are two points of view and one of them needs to be adopted unequivocally. The 
first one is that the quantum of knowledge acquired in basic sciences during the undergraduate 
phase is sulTicient and attention may be focussed on subjects of direct concern. This view- 
point is assailed by critics who conclude that the trend of super-specialisation directly after 
graduation is a dangerous development. Super-specialisation, though penetrative, necessarily 
concerns a selected narrow field. Thus, the background knowledge of a super-specialist is not 
as extensive as that of a general speeialisL 

It is proposed that in order to eliminate this defect, a broadening of iniercst should be 
secured by inclusion of material from related disciplines. The term ‘basic sciences’ should be 
interpreted to mean ’foundational’ sciences. This will resolve the problem of the pure versus 
applied. This will establish a kind of relativism, i.e. what is basic to preventive medicine in the 
Held of microbiology and human genetics is not necessarily identical with what is basic to mic- 
robiology and genetics themselves. Thus, (be relevance of the material is ensured and its 
foundational character is established. 

The next point to decide is the level of undersUsdiog to be gained in the basic Helds. It 
has to be ccceuardy more than what is acquired during the undergraduate phase. In the 
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latter case tbe knowledge is descriptive At tbe postgraduate level, it should be analytical-sjn- 
theiic in form. 

This high aim in training is bang aspired to so that the products of the educational process 
«-ouW be fftofoaghif equipped to p/^y tbdrroJeof toaohers ia preventive ant} soc/a) medicine, 
a role which involves promoting an integrative perspective in medical practice and sharing 
academic ideas and research elTorts with the medical faculty. 

SUMMARY 

The natural history of disease has been accepted as a basis of acquiring and organising 
knowledge regarding disease, defect and disorder. 

Areas of study in fields of patho-biologjr, radiation biology, human genetics, nutritional 
physio-pathology and biochemistry have been defined on the basis of problems of concern to 
preventive medicine. A case has been made in support of inclusion of behavioral sciences in 
the curriculum. 

On the basis of the discussion of the nature of specialisation and its scope, it is advocated 
that the level of knowledge to be gained in these fields should be of an anal^ytical-syntbeuc 
Order. 
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basic puqsose of postgraduction in preventive and social roedlcme is to equip the 
physician to provide specialist services In organising medical care in the community, to 
teach and to conduct research. 

The subject of preventive and social medicine is gaining importance, not only in developing 
countries where communicable diseases are responsible for high morbidity and mortahty, but 
in all countries where good results have been obtained by ibe application of the principles of 
epidemiology to the whole range of diseases. It is the subject which is now receiving its due 
attention in the teaching programme at the undergraduate level. 

The methods of teaching are changing day by day in accordance with the facilities available 
in diferent countries. The teaching includes theoretical lectures, practical laboratory work, 
field trips, demonstrations, case presentation, discussion and the use of audiovisual aids. 
Whatever methods are evolved and applied, the object in view is to improve standards of 
medical care and to encourage research in community health problems. 

Professional education like all education is self-education. Over-reliance on lectures for 
s)&tematic coverage of a subject often has a stultifying effect oo the effort of an individual 
student. The student should be given opportunity to learn, to observe, and to search on bis 
own initiative. Given incentive and guidance to learn, the student will build the necessary 
foundation for bis career in preventive and social medicine, be it teaching, research or 
administration. 
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judgement of conclusions reached in medical papers he reads, it sensitises him to inadequacies 
of evidence, increases his awareness of exaggerated claims, tempers his acceptance of enthusiastic 
predictions.” 

The solution for all this is to give an opportunity to the student to form his own judgement 
in the fiefd and this can be fulfilled only if the thesis or dissertation is included in the post' 
graduate curriculum. Students should be given an oportunity to learn by doing, rather than 
by seeing and hearing alone. It will not be out of place to repeat the old saying at this stagtt 
“what I hear ! forget, what 1 see I remember, what I do I know.” 

When working for a thesis one has to define a problem and review the literature. The study 
of literature becomes essential in carrying out research projects, in determining what has been 
done before in that area and what remains to be done. This needs extensive reading of 
oripnal papers, editorials, reviews, etc m the principal medical journals. One has to enunciate 
the problem, formulate the hypothesis, and plan the research study. While actually executing 
the study, shortcomings of the original plan may be discovered- In this way a student gains 
experience in planning research work. As the study proceeds he has to collect and compile 
data for analysis. The student, who generally avoids study of medical statistics in his under- 
graduate career, while working on a thesis, has to analyse and test his findings by standard 
statistical techniques and this makes him conversant with statistical methods and senes to 
train him in the use of medical statistics which Will be of great help in his future career. By 
analysis of the observations, conclusions are drawn and discussed in the context of the work 
done on the problem by others. 

In carrying out the task of working on a thesis, the student gets an opportunity, if he is 
passionate enough to break through the blank wall which stands in the way of his under- 
standing. It provides lessons m team work, since team work is essential in the practice of 
preventive and social medicine, particularly while studying the epidemiology of any disease 
and dealing with community health. Work on a thesis brings the investigator into close 
contact with the community for studying problems in social and preventive medicine. The 
methodology required in working on a thesis inculcates in the lovesligator a respect for routine. 
Students working on a thesis get first-hand insight into the best of scientific tradition. It also 
brings the student and the teaclier closer together than do most other activities and ^ven 
good teachers, it enhances the grasp over methodology and thus helps the pursuit of scientific 
investigation even after postgraduation. Above all, it inculcates in the student a sense of 
discipline and trains him in the objective approach. It is truly an adventure for postgraduate 
students, an experience likely to colour bis entire outlook on his future work. Work on a 
ihesisgiveshiraanopportunity to learn the art of making wise judgments based on scientific 

reasoning. U gives him an exemplary opportunity to apply the principles of scientific 
investigation oficn heard in theory, viz. observation, measurement, description and interpreta- 
tion. One gets an opportunity in testing the validity of current belief and in extending the 
frontiers of knowledge, thus developing the abdity to accept one’s own or another’s observations 
with caution and to interpret criticaHy what is published, demanding documentation and 
conceding nothing to authoritarianism. 
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Discoveries are not made all of a sudden by amateurs. The history of all successfuf 
investigations carried out in the present century shows that only trained workers with a call 
for research and with patience, imagination and deteiminatioa can succeed in unravelling the 
zealously guarded secrets of nature, and the requirement of a thesis is the hrst stage for 
training students in research. 

The thesis should not be more than 100 pages including bibliography. At least one year 
should be devoted by the student to writing the thesis under the guidance of a professor or 
a teacher with research experience. The writing of a thesis is an essential aspect of postgraduate 
training in preventive and social medicine, without which the training will be incomplete. 
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Importance of evaluation 

At present the postgraduate teaching in social and preventive medicine is conhaed approxi- 
mately to half a dozen medical colleges in India. The students graduating with doctoral 
degrees are primarily meeting the needs of the departments of social and proentise medicine 
and a few of them find their way in senior administrative posts for providing health services. 

Judged against this background, evaluation of postgraduate teaching in social and preventive 
medicine can be doubly useful if it can provide: 

(i) an assessment of the students* performance giving them an opportunity to identify 
their major accomplishments, and 

tii) evidence of existing weakness so as to improve the teaching/learning activities. Need- 
less to say, in the present phase of development of postgraduate teaching in social and 
preventive medicine, such efforts directed towards evaluation will be worth while 
from the point of view of correct assessment of students* performance and improveoment 
in the quality of teaching. 

Overall principle for developing evaluation procedures 

The next question is how to introduce evaluation in a subject which has wide ramilicatioos 
in the physical, mental and social health of the individual and the community. This poses a 
diOiculty to some extent as it may not be possible to measure the skill of a student working in 
a laboratory. Even the postgraduate students to clinical subjects can almost immediately feel 
the impact of their newly acquired skill in patient care. This considerably helps in developing 
the techniques of evaluation but will not apply to the subject of social and preventive medicine 
where the impact of newly acquired skill by the student can be seen only after 4*5 >ears. It 
therefore gives an opponunity for careful planning to set up measurable indices for total 
evaluation. These indices may be broadly spread over two aspects of the evaluation process: 

(a) What is of importance for evaluation 7 This requires idenlifyiag the specific objectives 
in the teaching and learning situation set up to meet the goals of postgraduate teaching 
in social and preventive medicine. 

(b) Ifow well aretfae goals being achieved 7 The task to undertake this work is compara- 
tively easier after defining the factors indicated above. This will require setting up of 
criteria to measure the degree of efforts and achievement and development of the 
instrument to accomplish this task. 

The discussion in the following pages is devoted to the development of a broad framework 
to lenc as a guideline for evaluation. This sideline will have to be modified to suit the needs 
of any institution based on their resources (men and material). 
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against the olhtt. Bat it concerns the hiEhlighting of those aspects, inherent in each objectise, 
which are important for evaluation. 

The main objective for teaching in social and preventive medicine is preparing a doctor so 

that he can acquire qualities listed below: 

1. Epidemiological and sociological thinkiog. 

2. Social and preventive practice. 

3. Developing the concept of team approach for solving community health problems. 

4. Understanding the importance of organisation to mobilise community resources or 
preventive ends. 

5- Teaching the subject of social and preventive medicine. 

For example, in relation to epidemiolo^al and sociological thinking the student should 
be able to give evidence of <a) correlating disease a to the environment in the family and the 
community, ib) understandig of social components of the multiple causative factors of a 
disease prevalent in a community. 

These aims can be achieved by exposing the students’ learning to fads, observation and pw* 
tlcipation in a number of leaching sUuaihns covering the hospital and other community 
resources. The teachingdearning situations which students cover when studying for the 
doctorate degree in social and preventive medicine are indicated very briefly in the accompanyiog 
table. 

The pattern for evaluation when developed will have to take a realistic picture of the extent 
of teaching accomplished through organisation of teaching sites and covering the reaching 
substance. The terms ‘direct' and ‘indirect* for describing the teaching methods have been u«i 
to indicate whether the methods involve the direct participation of the staff of the department 
of social and preventive medicine or indirect participation through any other agenev, eg. 
institution or supervisor. Since a number of universities do not require full-time placement 
of the students for the full two years of the term for postgraduate course, it is of utmost 
importance for the department of preventive medicine to think of resources that can be 
mobilised for providing indirect teaching experience. The evaluation, however, cannot be 
carried out in relation to any one of the factors which may not have developed sufficiently 
to provide such experience. 

How well are the goals being accomplished^ 

Since the emphasis has shifted from bow well a subject has been taught, to how well tbe 
students have learnt, the evaluation technique may be developed to assess the extent of learniul 

accomplished by the student, or even the lack of it. In the latter situation the technique may | 

serve as a diagnostic tool for Ending out the weaknesses in the teaching programme which may 
not have enabled the students to acoamphsh leatmng at the anticipated rate. The broad I 
classification of evaluation techniques may therefore be developed around the activities of 
the student related to each one of the sitnatkms mentioned earlier. This may inclnde: 

I. ,.4cn’vir/M undertaken by the student 

. (ij Assessment record, which may be devdeped for each student on his admission to 
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M.t>. course. The records may document evidence of the student’s resourcefulness or 
initiative or any other signihcant behaviour related to the training requirements. 

|jj) Evidence of voluntary contribution made by the student. This may include any plan 
of work which the student may submit for either improving the quality of any aspect 
of services provided by an institution or mobilisation of community resources for solving 
the local health problem. It can also iodude spot epidemiological investigations or 
diagnostic studies which the student may carry oot on his own initiative. The type of 
records as well as the progressive rating may be discussed with the student from time 
to time. This will also lead to the use of evaluation technique as a stimulus to help the 
student to do better and at the same time involve him in the evaluative process. 

II. SluJeni's understanding of the subject 
A. oral 

This may cover assessment of a student during class discussions, seminars and conferences or 
even informal discussions held with the faculty. Evaluation may cover a student's; 

(i) grasp of the subject, that is, knowledge, comparchensioo, application and analysis; 

(ii) his tolerance of others' viewpoints; 

(iii) hh ability to conduct meetings and discussions. 

It is possible that some students may have a good gnsp of the subject but are unable to 
conduct the meetings as wed. It is, therefore, expected that as a part of their learning ex- 
perience they will be exposed to conference procedures and ways to bold meetings. 

D. written 

Considering the number of teaching sites to which a student is exposed, there is no limit to 
the types of wnlien assignments he may be expected to undertake. These assignments may 
cover; 

1. A diagnostic study of community health problems. 

2. Notes on Held visits. 

3. Reviewr of published material. 

4. Any other wriitcn assignment. 

Students may be practically evaluated for their ability in: 

(i) Comprehension 

<a) Integration (re-ordcring. grasinng the thought at any level of generality). 

(b) Extrapolation (predicting continuation of trends, utilising data to determine effects), 
impheatioas. 

(li) Application— use of abstraction and principles in concrete situations. 

(ill) Analysis— ability to reorganise unstaried assumptions and skill in distinguishing facts 
from b} pclhesci. 

(iv) S)nthcsis— utilisation of facts for outlining a plan of attack. 

(v) Test and exarr-ination. 
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During recent times considerable thought has been given to the importance of objective 
assessment of essay type papers. Those who are interested in this particular topic may 
kindly refer to the literature m this field. But it appears that objective assessment stage is 
comparatively free of personal bias during assessment stage. The task can also be easily 
accomplished by even other members of the faculty In the department of social and preventive 
medicine. 

It is, therefore, worth while to develop objective tests in order to elicit a student s ability 
to apply the basic principles for solving the problem rather than merely to recapitulate facts 
and figures covered in the class room. The preparation of the objective test requires skill and 
co-operation of experts from more than one discipline like statisticans psychologists and edu- 
cationists who have experience in preparing such tests. The assessment will be more meaningful 
if the tests are administered immediately when ihe students join the course as also after com- 
pletion of the course. 

As a long term measure one may even visualise Ihe development of text-books in social and 
preventive medicine wherein the contents of each chapter may be followed by a guideline for 
preparing objective tests. 

111 . Assessment of students' reading abihly 

As Btudent-cum-researcher the postgraduate student must develop the habit of reading as 
an integral part of the training requirements. Techniques may be developed therefore to 
assess students with respect to: 

(i) Time taken for the reading of the assignments given. 

(ii) Interest and comprehension will indicate: 

(a) voluntary reading of reference material (books and magazines); and 

(b) ability to keep up to date with the newer scientific knowledge as published in 
scientific publications related to the subjects under consideration. 

IV. Siudents' coniribution 

As mentioned earlier, thesis appears to be the most important as well as the most time-con- 
suming contribution by a postgraduate student. It is unfortunate as it distracts student from 
assimilating many other factors in the teaching-learning situation described earlier. It is, therefore, 
advisable to plan evaluative techniques to assess any other material which the students may 
be asked to prepare either through work in the laboratory or in the community or judge the 

student’s ability to collect certain documents or materials of interest having a bearing on the 
problem of individual and community health. 

V. Preparation of the student as a teacher 

The evaluation techniques in Ibis particular field may be directed to assess the student's 
preparation as a potenUal teacher in medical colleges. As a teacher he will be required to have 
a workable knowledge of curriculum planning and methods of teaching. In a subject like 

social and preventive medicine, because of the wide horizons, there is a tendency to depict it 
as a concept difficult to understand. It is, therefore, of particular importance that the 
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preparation of future teachers is adequate wth resp»:t to contents as well as methods of 
teaching. Spot evaluation techniques may be developed to assess a lesson plan which may 
cover (a) discussion, demonstration session or (b) even a lecture. Recently, some of these 
techniques were developed by the staff of the Family Planning Research Project for use in 
demonstration sessions on methods of teaching family planning, in a workshop sponsored by 
the Delhi branch of the Association for Advancenteat of Medical Education. Methods of 
teaching were tried for teaching the undergraduate on topics covering pre-clinical, para- 
clinical and clinical groups of subjects. 

The method« of evaluation as developed were primarily focussed on immediate assessment 
of the teaching session. But it was felt that work may also be undertaken on developing 
intermediate and long term methods of evaluation. 

In the end, I would like to emphasise that teaching of any subject has been described as 
a dynamic process. The evaluation techniques therefore must take into account all those 
factors which inOuence the teachlng-Iearntag situation. Also, comprehensive evaluation in 
postgraduate teaching of any subject will cover: 

(a) Assessment of students before admission in the poitgraduste course commonly referred 
to as screening. 

(b) Evaluation during the period one is a student. 

(c) Long term evaluation after a student's completion of his doctorate degree. 

This paper has been developed mainly to consider evaluaiise techniques for postgraduate 
teaching In social and preventive medicine. Two other aspects are closely inter*relaied. 
Comprehensive evaluation of teaching can, therefore, be carried out only when efforts are 
made to develop techniques covering the entire phase of aaivities mentioned above. 
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TEACHING OF PREVENTIVE AND SOCIAL MEDICINE 

Leroy R. Allen, m.d. 


gOCIAL aod Preventive Medicioe refers to a method of practicing medicine whereby all of 
the aspects of a complete health service, which may be applicable to the solution ofa 
particular health problem, are applied slmultaDCOusly or in appropriate order. Thus social and 
preventive medicine is not a speciality to the usual sense. 

Public Health or perhaps belter Community Medicine on the other band is one of the major 
medical specialities along with medicine, pediatrics, surgery and obstetrics-gynaecology. Ag- 
gregates of people require the services of a physician in the same sense as an individual or a 
family requires a physician. Although there presumably will always be a need to maintain 
separate institutions to train individuals specialising in community medicine, medical colleges 
should also play a major role in the training of these physicians. This is particularly true as 
regards the training of the physician who will have the role of medical cfTicer in charge of a 
Corotnusity Development Clock health service 

A major dehcieocy in our present medical education system is the absence of a practical 
opportunity for all of (he medical college departments to join together in a demonstration 
of the practice of social and preventive tnedicioev To make this possible a basic unit of 
population should be selected and the various departments then join together in developing 
an adequate total (comprehensive) health service for everyone living within the area. Thecom* 
munity development block would seem to be the logical populatioo uail for a medical college 
teaching and research unit in social and preventive medidne. 

In an underiakiag of this nature the department of social and preventive medicine would 
complete the comprehensive medical care senice by assumiog full respoasibiliiy for phnaieg, 
organising and direciing (he public health or community health services. Under such a regime, 
it might eventually prove desirable to change the present name to (he Depaxunent of Com- 
munity Health. This, in fact, is (he true **spcciahty practice'’ rcspontihility of this departmenL 



TEACHING OF OCCUPATIONAL HEALTH AS AN ESSENTIAL 

REQUIREMENT IN THE TRAINING OF POSTGRADUATES 
FOR M.D. IN PREVENTIVE AND SOCIAL MEDICINE 

Col. T. D. Chablani, M.B.B.S. (Bom.), (End.), o.p.ir. (London) 

Professor of Preventi\e and Social Medicine, AU-India Institute of Medical Sciences 

'THERE is an increasing acceptance of the principle that training of medical graduates should 

be related to the present and expected needs of the community. As the needs of the 
community change over a period, a review of syllabus and methods of medical education becomes 
necessary from lime to time. 

The importance of occupational health as an essential part of the training of medical 
graduates has been well recognised since long. That its scope in the training should be con* 
siderably augmented has been repeatedly enphasised at the various committees and associations 
ofW.H.O.yi.L.O. 

As a result of these considerations, many universities in the U.K. have increased the number 
of hours allotted to training in occupational health in the undergraduate curriculum and have 
instituted special contses for postgraduates. 

In India, however, the importance given to the subject of occupational health has not yet 
been adequately reflected in the educational programme although the country is going through 
an industrial revolution. 

The University of Calcutta is awarding a diploma in industrial health (D.I.H.) which is 
.oriented piedominantly to industrial hygiene techniques. The clinical aspects of industrial 
medicine do not have adequate representation and the whole training is given in a setting where 
it is difBcult for students to appreciate that occupational health is a part of a broader concept 
of preventive and social medicine. 

The field of occupational health is the one sphere where research and experiments in 
training are likely to be particularly rewarding- 

A specially selected teaching hospital with the departments of medicine, neurology, der- 
matology, ophthalmology, surgery and rchabihlation can provide enough material for clinical 
training in occupational health, while a selected department of preventive and social medicine 
can furnish the proper type of nucleus, where training in occupational health can be given as 
a part of training m preventive and social medicioe. Other departments particularly depart- 
ments of anatomy, physiology, biochemistry and radiology have also a substantial part 
to play. 

It is therefore of vital importance that for postgraduates in preventive and social medicine 
the training in occupational health be strengthened and the course proposed in Appendix A 
be introduced. Scrutiny of the appendix will show that the training syllabus will have the 
foUowing as its essential components. 
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(a) Didactic teaching, e.g. lectures, seminars/symposia and panel discussions. 

^b) Attendance at a specially organised occupational health clinic. 

(c) Ward teaching in clinical medicine, particularly in occupational diseases. 

(d) Training in accident surgery and rehabilitation. 

(c) Work in industrial hygiene laboratory to acquire familiarity with techniques of analysis 
of industrial dusts and toxic chemicals, analysU of various body fluids to detect and 
measure industrial poisons and use of instruments to assess temperature, humidity, 
comfort, lighting, noise and dust exposure. 

{0 Field work: 

(i) Obser\ational visits to factories representing important and hazardous industries 
in the country. 

(ii) Attachment at a Kell organised industrial medical unit for one month. 

The approximate number of teaching hours to be devoted to each component is also indi* 
cated in the appendix. 


APPENDIX A 

PROPOSED COURSE ON OCCOPATIONAL HEALTH FOR M.D. IN 
PREVENTIVE AND SOCIAL MEDICINE 

1. Didactic teaching, i.c lectures, seminats, symposia and panel discussion, 1) brs. each. 
Development and scope of occupational health. 

Medical services in industry. 

Eflectofheacand its cianagemenL 

Eflect of noise on bearing and iu measuremenL 

'Effect of noise on performance of uorJeers to loiiustry and control of ill effects. 

Ionising radiation and radio isotopes. 

EfTects of ionising radiation. 

Protection from Kaste*materials and their disposal. 

Industrial dermatoses. 

Industrial psychology. 

ElScicocy in Industry and personal factors in accidents. 

Maladjusted Kotker in Industry. 

Care of the physically handicapped iu Industry. 

Toxic industrial compound and their dctcctioa in Korkers. 

Eye affections in Industry. 

Puemoconiosis. 

Industrial physician and bis role. 26 hours 

2. Attendance at a specially organised occupational health clinic, 12 attendances. 30 hours 

3. Ward (eactung in clinical medione iocImUng industrial medicine. 30 hours 

4. Training in accident surgery and rehabihtatioii. 

5. Work in industrial hygiene laboratory of Chief Adsisor of Faaorics in 

Bombay {Section Vl*b below). J mooth 
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6. Attachment to Industrial Medical Unit ofTau Industries. 1 month 

7. Field sisits to: 

A textile miJJ. 

A pottery manufacturins factory. 

A rubber goods manufacturing factory. 

A chemical works. 

Bhilai steel plant. 

Jabalpur manganese mines. 

Tanneries at Kanpur. 



REPORT OF THE SUB COMMITTEE ON PREVENTIVE 
AND SOCIAL MEDICINE 
Dr. K. G. Koshs 

Chairman, Vice-Principal, Christian Medical College, Vellore 
Dr. D. Anand 

Rapporteur, Prof, of Prerentire and Social Medicine, Lady Hardinge Medical College, 

New Delhi 

'J'HE subcommittee reviewed the requlremeots of the country for specialists in preveotnc 
and social medicine for public health departments, meeting the needs of teachers in 
preventive medicine in medical colleges and those of research workers in community health. 
The group felt that there is an urgent need to develop postgraduate training in preventive and 
social medicine. The training should be of two types: (I) diploma in public health to meet 
primarily the needs of staflng the community health schemes: and (2) M.D. (Preventive and 
Social Medicine) to provide for teachers in the depanment of social and preventive medicine 
and senior administrators and research vvoikers in community health 
SELECnON OF CANDIDATES 

Candidates for the diploma in public bealih should have full registration. Candidates for 
the M.D. (Preventive and Social Medicine) should have completed one year of housc>$urgcoocy 
after full registration. This year should be spent as demonstrator in the department of 
preventive medicine or as house-surgeon in a health centre. Preference should be given to 
applicants already possessing a postgraduate diploma in public health or any other field, to 
those who have worked as junior teachers in preventive and social medicine, and to those 
having experience in community health work. These qualifications may be relaxed for 
individal students in the light of teaching, field research or military hospital experience. 
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health chemistry, microbiology (including medical entomology), biostalistics, and the social 
sciences (including social psychology). The study of preventive and social medicine at an 
individual level should include personal health services during the entire cycle of human life. 
Study at the community Iet«l should include comprehensive medical care, communicable 
diseases, health education, lamily planning, applied pediatrics, gynaecology and midwifery, 
occupational health, and rehabilitation. 

EXAMINATION AND ASSESSMENT 

There should be two examinations or the M.D. (Preventive and Social Medicine). The first 
should be held at the end ofthe second year of study and cover basic sciences as related to 
the speciality. The second examination, given at the end of the third year, should be in two 
parts. First, the thesis shoidd be assessed by ooc intcmai and two external examiners. When 
the thesis has been accepted by the three examiners, the candidate should be allowed to take 
the second part of the examination which consists of three or four theoretical papers and 
practical and oral examinacioos. At least 50 per cent of the examiners should be external 
examiners, and should be drawn from the discipline of preventive and social medicine. 

INSTITUTION REQUREMENTS 

An institution accepting postgraduate students tin this speciality should have a department of 
at least five years’ standing. It should have appropriate physical facilities such as laboratories, 
lecture rooms, a library, and a museum. Laboratories should be equipped for routine public 
health chemistry, microbiology, entomology, and biostatisiics. The department should have 
teaching aids for community health to be used for and by postgraduate students. Both rural 
and urban practice field areas should be an integral part of the institution, and adequate 
transport to and from and bousing in these areas is essential. 

The teaching staff of the department should include : a professor, two associate professors, 
an associate professor or applied social sciences, assistant professors of community 
medicine and bealih administration, eDvironmental and occupational health, biostalistics, and 
public health en^neeiing, a lecturer in health education, a statistician, and two medico'social 
workers. The rural and urban health centres should also have an experienced medical and 
para-medical slaCf to guide the postgraduates. 

Btcause of the urgent need and dearth of candidates for postgraduate training in this 
field, the junior staffs of the institutes where facilities arc inadequate for pcstgraduale training 
should be supported at full pay while they go on study leave to other institutions. AH M.D. 
candidates should have fellowships, and house-suigconctes should be established in teaching 
hospitals and their associated rural and urban heahh ceatres So oSSract aesi' gradoalcs So Ibn 
discipline of preventive and social medieme. 
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the regulations concerning them, a three-year work in tlie subject in which the degree is desired 
is made a prerequisite, and out of these three years some universities insist that at least one 
or two years must be spent as House Officer (Resident) in a recognised hospital. It would 
appear that a minimum of three years’ apprenticeship is satisfactory. In practice, however, 
one fairly often finds that the first attempt is made at these examinations four or even 
five years after obtaining the M.B.B.S. 

As I have already said, a fixed, though not n^d, curriculum is prescribed for the diploma 
examinations, but for the M.D. and M.S. this is not the normal practice. The object in the 
former is to train persons who can deal with routine work concerning the speciality and be 
competent to deal, with some skill, with certain emergencies The scope of the latter is much 
wider, because the aim is to turn out such persons as can be relied upon not only as con- 
sultants, albeit junior consultants in the beginning, but can be recruited also for the teaching 
posts in the medical colleges. Hence it is not considered necessary and wise to restrict the 
scope of either the training or the acquisition of knowledge by the candidate The inclusion 
of general medicine and surgery m the leaching and training programme deserves special 
mention since the controversy, whether every specialist must be highly efficient in general 
medicine or surgery before he specialises or he need not be so, has not yet been settled The 
extremists insist that every candidate who wants to specialise mutt first obtain the M.I>> ot 
M.S. in general medicine or surgery, and then proceed to the degree examination in the speciality 
after one year. In the first place, after having spent 2 to 3 years, at least, preparing for the 
M.D. and M.S. in general medicine or surgery, how can he be expected to acquire proficiency 
in the speciality in one year only? This clearly is not possible. Secondly, as conditions obtain, 
specialisation has advanced so much as to leave hardly anything with general medicine and 
surgery. However, it must also be admitted that a specialist should have a good training 
in the principles of what is called general medicine or surgery; I would like to call them the 
essentials of medicine and surgery. 

m. METHODS OF TRAINING 

There are iwo methods of training: theoretical and practical. Theoretical training imparted 
through the medium of books, lectures, seminars, group discussbns is an essential foundation 
on ivhich the student builds bis knowledge, and through this also he extends the scope 
of his knowledge to enable him to have sufficient mental capacity to integrate various 
facts and to develop a critical sense. However, it would not be beneficial to concentrate on 
one method alone. For instance, if the student were to confine himself to reading several 
books and journals, he gams a large fund of information, but without seminars, tutorials or 
group discussions, he is not able to convert all this ioformation into knowledge. 

The other part is the practical training — clinical, laboratory and operatives that is, learning 

to carry out procedures requiring technical skill Medicine being as much of an art as a science, 
practical training is most essential As a maUer of fact, it may be possible to lessen the time 
spent in attending formal lectures without much detriment, but no curtailment should be allowed 
in the opportunities provided for acquiring practical skill. Needless to say, the principle of 
graduated responsibility is the basis of pracUcal training, and this is followed in most of our 
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institutions particularly IQ those where the 3 or 4 years* residency scheme is obtainable. The 
pre-clinical training must obviously be imparted in the laboratory or the dissection hall and 
the museum. U is advantageous if the clinical teachers also participate in the preclinical 
teaching of the students. Jl is felt that this will cnsarc to a great extent the inclusion of such 
topics in the pre-clinical course as the clinician knows by experience to be of greater 
relevancy. At the very feast the teachers of prcHtlinical subjects would do well to consult 
the clinician before they draw out a curriculum. The applied aspect of the basic sciences 
should be emphasised. 

IV. TEACHING OF BASIC SCIENCES AND PATHOLOGY 

nasic sciences and pathology form the bed-rock of clinical studies. Teaching of these 
subjects as a part of training for the higher qualificatioas has been adopted in some form or the 
other. Some universities insist on a hxed course of studies, some depend upon an examina- 
tion in these subjects, no matter how the study is carried on and where, while still others make 
it a part of the final examination without holding a separate examination like Part 1 or the 
primary examination. 

The aim is to ensure that the candidate has learnt adequately these sciences and that he has 
an iniellieent grasp of the clinical part of bis studies. This also implies that the study of these 
sciences should be such as to lay emphasis on the applied aspects of anatomy, physiology, and 
pathology. The next consideration is the method by svbich this training is to be imparted. 
Should these be formal lectures only, or should lectures be combined with demonstratlOQS— 
uhieh may be termed lecture-demonstrations, or even practical classes? During the under- 
graduate course a good deal of practical work in the laboratory is done together with demons- 
trations by the teachers and it would not be advisible to cover the same ground again in 
as great a detail. It would perhaps b: advantageous at first to have formal lectures on general 
principles of physiology, a formal survey of the human anatomy and general pa’hology, and 
then to select such portions as are relevant to the particular speciality for further intensive 
study byrneansoflecture-demonstratioa. and even by anatomical discction, whenever possi- 
ble. The duration of such training will depend upon the total duration of the course prescrib- 
ed. As an example, in the diploma examination it is customary to devote the first six months 
to (he study of basic sciences at (he end of which there is an examinatlon-^-the Fart I, primary 
examination — and the next six months are entirely devoted to the crolcal study and practice of 
the speciality. In the case of M.D. and M.S. degrees the course can be extended to one year 
if the total duration of the course is three years. It is not necessary to hold a formal univer- 
sity examination in these subjects; the teacher must be satisfied that the candidate has put in 
resular attendance and by informal questioning he should find out and certify that he has 
acquired the requisite knowledge of the subjects. It must hoxever be admitted that prescribing 
a particular duration for the study of basic sciences has one drawback acd this is that once 
the student has finished with it he tends to forget much of what he bad learnt. Hence the idea 
that the teaching of basic sciences and pathology muu run concuncnily with the clinical studies 
and, instead of having a separate examinatiou for the former, a knowledge of these sciences 
should be evaluated along with the clinical subjects. Thit wUl do away vvlth Parti or the 
primary examination in the .M.S. 
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V. THESIS OR DISSERTATION 

Both are in the nature of a mental eaerdse; one is more than the other in the content and 
duration. Where thesis forms only a small part of the examination it is regarded as a passport 
to proceed further. In some universities, however, there is a special regulation by which a 
candidate can supplicate for the higher degree by submitting a thesis only after 10 years of 
graduation as is done in the caseofPh.D or D Lit., and in such a case the work on the subject 
is carried out for not less than two years, and attempts are made to contribute something 
original It is not possible for various reasons for many students to spend that much time and also 
attain a high standard of work. Therefore, a thesis which can be prepared in say six months 
or a little more, hut is a modest effort to study a particular problem honestly, should be a suffi* 
cient prerequisite. Most universities limit the length of the thesis to 100 pages, preventing 
thereby inclusion of unnecessary written meterials merely to make the thesis look bulky and 
more respeciable and learned. In practice dissertations arc nothing more than a collection of 
about 20 case histories with a short review of the relevant literature. The candidate tries 
to expand it by giving several pages of historical or anatotnical or physiological data. The 
conclusions drawn are based upon too small a number of cases, and might be misleading in 
various ways. It is therefore desirable to have a thesis rather than a dissertation. In the 
past in my university (Lucknow) if a thesis was judged as of a high merit the candidate was 
exempted from the written part of the examination, and had to appear in the practical and 
viva \oce only. 


VI. METHODS OF ASSESSMENT 

Objectivity should be the basis of any method of assessment. In formal examinalioo, 
theoretical, i.e. written, and practical and viva voce have been considered the best methods so far, 
to assess a candidate’s ability. This brings in a controversy which has been raging for a long 
time. The consensus of opinion, however, seems to be that examinations are a necessary 
evil, but every attempt should be made to minimise the evil. It is said that the aim of an 
examination should be to find out how much the candidate knows and not how much he 
does not ^ow. Generally speaking, this is a desirable consideration but sometimes what 
the candidate does not know becomes of immense import, specially in medicine, where 
ignorance can be fatal. Therefore, what the candidate does not know cannot be ignored 
altogether, but the examiner should assess whether the ignorance of particular facts is trivial 
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Board of Examiners, this is taken into account, particularly if the candidate is what is called 
a border-line case, and the verdict of the internal examiner as to bis abilities as a practical 
physician or surgeon may tip the balance in his favour. In some universities or examining 
boards there are no inleroal examiners. In order to make this practice uniform and as 
objective as possible, a record of the candidate's day-to-day Mark should be maintained, duly 
certiited by his teacher that it is up to the required standard. A judicious combination 
of these two methods would eliminate the elemcotsof chance or luck from the examinations, 
and will provide proper recognition of the candidate's worth. 



METHODS OF SELECTION AND REQUIREMENTS OF 
POSTGRADUATE STUDENTS 


METHODS OF SELECTION 

JN considering the melhods of seleclion jt is desirable to consider (i) the type of candidates 
who will be suitable for training as postgraduate students and (ii) the type of work that they 
are likely to be called upon to do after selection and training. 

OBIECT OF SELECTION 

The selection of postgraduates in otolaryngology and, for that matter, m any other speciality 
IS to find out and select: 

(0 Meritorious candidates who possess the necessary intellecluaJ ability to pursue and 
derive the maximum advantage from postgraduate studies. 

00 Candidates with keen and strong motivation to become specialists, who wish to apply 
themselves with vigour and eotbusiasm so as to practise the speciality with efficiency 
and to advance its causes. 

(in) Candidates with a flair for journalism so that they could contribute and share their 
experiences to the advancement of the speciality and may act as future leaders in these 
specialities. 
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such sources as references from the principal of an iastitutioa or the head of the department 
with whom the candidate worked, or from the warden and other faculty members with v horn the 
candidate may have corns into intimate contact. This is expected to give information regarding 
aptitude, application, interests and character of the appbeant. Best of all this can be achieved 
through a personal interview. The value of interview can be debated. But it offers an occasion 
when the candidate can personally visit the department he is likely to join and meet the 
members of the staff. It also gives an opportunity to the selecting authority to clarify points 
mentioned in the application form and detect gross*deficiency in personality, such as mannerism 
or emotional instability or a physical handicap which are likely to interfere with the candidate's 
ability to pursue his studies or discharge his responsibilities as a specialist. 

In the above context it may be noted that, in case of candidates who are graduates of the 
same institution where they want to do postgraduate studies, the selecting authority may be 
in a better position to assess the motivation and other abilities of the candidate. Difficulties 
are experienced more often when candidates from many institutions in different universities 
are to be screened. 

To sumtoarise, the method of selection should be: 

(a) Preliminary— By screening of appUcationsof the candidates along with the remarks of 
the referees. 

(b) Personal interview. 

(c) A short medical check*up before the final selection. 

REQU1RE.MENTS FOR SELECTION 

The requirement for selection of postgraduate students can be stated rigidly or may be of a 
flexible nature. But in the best interests of postgraduate iraiuiog there should be: 

(0 A minimum basic requirement for selection; and 

(li) Additional requirements. 

Further, the requirements will vary according as the postgraduate training to be given is on a 
diploma level, e g. D.L.O , or the degree level, such ss M S. In the former case the requiremenis 
may be relaxed more than in the latter. 

The follouing suggestions for requirements arc made to farm a working basts; 

{a} FccM.S. 

(i) Practical experience as house surgeon of I year in otolaryngology and C months in 
medicine or surgery or any of ju other specialities. 

(li) Operating experience and experience of emergeney surgery (such as casualty) should 
be obligatory and both of these should be adequate. The candidates may be required 
to furnish a list of operations performed along with their application forms. 

(in) The aptitude for postgraduate studies as revealed by taking part in seminars, 
discussions, presentation of papers at conferences and meetings and other medicxl 
joumahstie activities. These are to be regarded as desirable qualities, but not 
obligatory. 
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METHODS OF SELECTION 

JN con^iJermg the methods of selecUon it is desirable to consider (i) the type of candidates 
“ postgraduate studenls and (li) the type of work that they 
are hkely to be called upon to do after selection and training. 

OBJECT OF SELECTION 
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centres they arc full-time students, while at others they arc allowed to take up house jobs. It 
is considered that the latter course saves time and permits the students to earn while learning. 
Further clinical training is essential as there is no compulsion to work as house surgeon after 
obtaining the diploma. It is therefore recommended that the course and duration be as 
follows: 

(i) Basic Sciences — 3 months (anatomy of head and neck and general physiology can be 
excluded). 

(ii) Clinical teaching — 6 months (excluding cancer surgery and microsurgery of the middle 
ear): lectures and seminars. 

(iii) Throughout the 9-n)onth course students should be made to work in O.P.D., inpatients 
and assist in the operations. They should be entrusted with emergency work under 
supervision. 

(iv) Three months of compulsory whole-time resident internship at the end of the 9-month 
course before awarding them the diploma in laryngology and otology. During this 
period they should be taught to operate on tonsils. Also they should know nasal 
surgery and simple mastoid operations. 

(b) .M.S. (otolaryngology) 

Methods of selection will be discussed separately but one may be permitted to state that a 
brilliant academic record, a house job in medicine, surgery and E.N.T. of 6 months' duration in 
each should be tbe minimum qualifications for entry into this course. Another IS-month course 
is envisaged for these students. The aim of training such candidates should be to produce 
(i) highly trained specialists who could provide advanced surgical treatments relating to 
otolaryngological diseases in well equipped hospitals ; (ii) teachers for medical colleges. 

Out of 18 months, the first 6 months should be devoted to basic sciences, general surgical 
principles in the afternoons and clinical work in the mornings. Tbe scope of anatomy should 
be extended to head, neck and chest. Physiology should now include respiration, haemorrhage 
shock, coagulation, cIctrol>te, and fluid balance. Pharmacology, general pathology and 
surreal pathology as related to otolaryngology should be included in the syllabus. General 
surgical principles should include neck swellings, cleft palate, diseases of lip, jaw, tongue and 
salivary glands, anaesthesia, cardiac arrest, tetanus, head sndebest injuries. These details 
have been given to indicate how the course will differ from D.L.O. An examination at 
this slage sbouid be cooduslrd but te jchittf of iboc subjects Jo n brJff way xhouJJ be jjoses- 
rated during the remaining one year when mainly E.M,T. diseases are being taught During 
this period the course should be more comprehensive although details of rare diseases should 
be still left out. Our aim even now should be thorough training in common disorders ssiih 
emphasis on practical aspects rather than tbcoiical. Students shout J be encouraged to read 
joumaU at this stage. 
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(b) For D.L.O. 

(0 Practical experience as house surgeon for 6 months in E.N.T. and 6 months in medicme 
or surgery or other specialities. 

00 Operating and casualty experience. No insistence will be laid on the amount and 
quality of operating experience. 

(iii) Interest taken ia medical journal — not obligatory. 

It will appear that apart from the requirements laid down the method of selection suggested 
IS cornparable to other National Public Services, which includes interview and medical check- 
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POSTGRADUATE EDUCATION 
It may be considered under three headings. 

(a) Diploma in otolaryngology. 

(b) Master of Surgery in E N.T. diseases. 

(cj Post-doctorate training, research, and cducat ion. 

(a) Diploma In otolaryngology 
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FPHE postgraduate student of OtolajyngoJogy has ooeor more of the following objeclises 
in s icw when he seeks admission to one of the postgraduate courses: 

i. Teaching work. 

ii. Clinical research. 

ill. To better his qualification and then enter into private practice with an advantage over 
others, 

tv. Taking up the job of a specialist in a district hospital or in a medical establishment 
of a private or public sector or to commercial undertaking. 

The training programme for the postgraduate has to take cognisance of these require- 
ments, The requirements of training for one type of objective differ somewhat from those 
of another Forinstai.ee, the training for a diploma course has to be more '‘practically 
oriented" since the persons engaged in such training, barring a few exceptions, during their 
employment as specialists will have no occasion to work with and leam from others doing 
similar type of work; whereas, in case of persons engaged in training for a postgraduate 
degree, who later on find employment in teaching institutions, the conditions arc more favour- 
able for acquiring practical training even aAcrlbe acquisilioa of the degree. For a person 
who is to take up teaching work nothing extra is required in training. The knowledge he has 
gained in acquiring the qualification and the art of expression be has developed during train- 
ing is enough for his work. Out for research work, the student has to be trained to be very 
meticulous as to the details of method. He must always be ready to doubt the validity of his 
own observations in a given esperimenl, and be has to be absolutely objective in the interpreta- 
tion of results. A training in statistical work is a must, moreover be should be imaginative. 

The training for each one of these objectives need not be mutually exclusive, since there is 
much that » common between them. Apart from ibe needis of a diploma student in whose o ve 
lacunae in practical training would be inexcusable, the rest of the postgraduate trainees can be 
easily covered by one composite traiaing programme, wahdue emphasis on the methods of 
research, la most Indian Universities ibis last is achieved by allotting a problem to a student 
who prepares bis dissertation receiving iosttuctioas from his mentor. 
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For clinical training not more than 6 students should be taken up by one teacher at a time. 
Clinical responsibility should be assigned to the students throughout the period of 18 months 
on a full-time residential paid basis. They should run the out-patients, in-palientt, attend to 
emergencies, assist and operate. They should run special clinics under supervision, viz. aural 
clinics, cancer clinics, clinics for deaf mutes, and audiology clinics. Radiological and clinico* 
pathological conferences should be held frequently. Suitable well-equipped temporal bone 
surgery units should be set up to train the students in surgical techniques. Thesis should be 
dropped from the M.S. course. 

In the end it is to be emphasised that a good teacher requires no guidance as to what to 
teach or what not be teach if he knows the future requirements of his students. Hovsever. a 
tendency on the part of the examiners to ask about the minutia of rare conditions encourages 
the students to cram more and more theory and devote less and less alteolion to the clinical 
practice. Hence while examining one should ask more about common disorders rather than 
about rare diseases or complicated procedures which arc unlikely to be practised by the students 
for some years to come. 


(c) Posi-dociorate training 

Students passing M.S. have to wait for a considerable period before finding a suitable post. 
This period may well be spent as follows: (i) They should be given research followihlpi 
or a year or longer. Now that they are conversant with basic sciences, clinical problems, 
mature in outlook and free from the worries of the examinations, they will be able to devote 
themselves to research, learn its techniques and perhaps produce worth-while work. Along with 
research work in the afternoons they should be allowed to do clinical work In the mornings 
urmg which time they should help to teach undergraduate students. Research should not 
be essential but taken up only by those who intend to become teachers or wish to take up 
tesearc as t eir careers. Their research work should be taken into consideration when taking 
ttiem into the teaching profession. Apart from this incentive for taking up research work, 
medical teachers should be the highest paid not only in their own profession but even as 
°'f’«/«vices to attract the right type of candidates, (ii) In certain super- 
Hpn * ^ opportunities to see enough work in certain centres. 

cancer surgery, faciomaxillary and plas- 
Vipirintf. i eaf-mutc child, speech therapy and temporal bone surgery should be 

n ej Sv'rr,'"’ r=llo..hip,„r.. ,h.i, o»n .xp=n»s 

mease they w.sh to speeialr.e in an, of Ikea: branche., 

where establish 4 to 5 regional otolaryngologic institutes 

™ ao.h,. asinden. dnri.s his M.S. eonr.e 

fee iTe 



miThOds of traisinG Of posYGraduaTes in OtOiarykGology 


471 


THEORETICAL TEACHING 


/. Didactic Lectures 

For a postgraduate, uadeniably, the proper place to learn from is monograph. The 
lectures hat e no more value beyond providing a scalTolding for further Irnowiedge. They 
should only provide the basic fundamentals on a topic. Their main advantage is that being less 
detailed than the subjects discussed in seminars and journal club meetings, a good lecture can 
broadly cover a subject. Ample use should be made of line diagrams, films, and eptdiascopic 
presentations. A guide to further reading must alujys be provided at the end. The number of 
lectures must be kept to the minimum and they should be gradually replaced by symposia. 
Seminars and journal club meetings. 

2. Semujars 

On important subjects, which require very detailed study, postgraduate students are 
allotted topics on their di^erent aspects. The student reads the subject extensively, sums it up 
and presents it, as a paper. The other students who have read the subject discuss the paper. 
The chairman, usually a senior teacher, sums up the subject, fills up any lacunae left, and 
emphasises the points not properly stressed by the seminarist.' 

J, Journal Club Meetings 

The student is asked to read a particular paper or papers of current interest. His paper is 
inspected in the original. It is suggested that before any fresh plan of work is taken up it 
should be critically discussed by a group of postgraduate students and teachers particularly 
regarding the scope of enquiry and methods and material. 

Such discussions will have the merit of ^viog the plan a proper, scientific background. The 
summary is read in the Journal Club Meeting. This method is particularly useful for reading 
tong and complicated articles. Now-a'days since the roaterial being published is quite large 
this practice is being adopted more and more. 

CLINICAL TEAajINC 


I. Lecture Dcma'isirations 

These arc he'd on paiienlj. Usually an admitted patient is allotted to the student one cicn* 
iog before the lecture demonstration He cumincs the case and reads about the case. The 
case is then presented before the class; the student discusses the clinical findings of the patient, 
the line of investigation, and ireatmcnt. Further the teacher comments on the presentation aud 
sums up about that paiiicuUr disease. For clinical teaching, lecture demonstration is the ideal 
forum. Collected materials such as slides and figures from cases of the same disease seen in 
the post should be presented by the teacher. Thus lectures by demonstratioa combine the 
merits of a lecture by going into the details of the disease and even into those clinical features 
not demonstrable in the case under discussion. 
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I. The programme for postgraduate degree should be long enough for a broad-based train- 
ing in basic medical disciplines like anatomy, physiology, biochemistry and pharmacology on 
the one band, pata-dinical subjects such as pathology, bacteriology, radiology and radio-therapy 
on the other, and in addition the candidate must have sound training in principles of surgery. 
The total period of teaching suggested is three years which may be distributed as follows: 

1. Basic Medical Sciences 

The first semeatcr may be devoted to the study of anatomy, physiology, pharmacology and 
biochemistry. 

The instruction in anatomy should include dissection of selected parts and demonslraiions 
on dissected specimens. 

2. Para-Cli/JJCa/ Subjetts 

The second semester may be devoted to the study of pathology, bacteriology, radiology and 
radio-therapy. 

3. Genera! Surgery, Thesis and Allied Disciplines 

The 3rd and the 4(h semesters may be devoted to preparation of dissertation and training in 
general surgical clinics and allied disciplines like anaesthesiology and plastic surgery- During 
this period the student must receive a thorou^ guidance in methods of research 

4. Otolaryngology 

The Sth and the dih semesters should be devoted to the speciality of otolaryngology exclu* 
sively. 

11. For diploma course the duration of Iraioiog should be one year, the first six months may 
be devoted to traiaing in basic medical sciences and para-clinical subjects, the second in the 
study of the speciality and principles of surgery. 

RESEARCH WORK 

The work put in by the trainee must be original and his approach scientifically valid. Col- 
lection of references and views of literature are important only to give the work a proper pers- 
pective. By themselves they arc not enough. Emphasis must be on the candidates’ own 
observations and their own unbiased and critical evaluation. Conclusions are not so important. 
He must leam to appreciate the shortcomings ioherent in a particular experimental situation; 
and. how and where fallacies can creep in. Assignment of a problem is meant to train the can- 
didate in the methods of scientific enquiry and observation. Usually one finds that, out of a 
hundred odd pages or so over which the candidate is supposed to have laboured for months, the 
chapters on methods and materials and observations which should form the back-bone of any 
scientific enquiry form instead the weakest link. The practice of preparing dissertation from 
old hospital records of a particular disease is undesirable. 
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elusion he discusses the post-mortem pathological data and correlates it with the antemortem 
data. The clinical approach is subjected to the scientific test of post-mortem study. New 
facts are added to the existing knowledge about the presentation of the disease process. 

II. Similar conferences can be held in cases where no definite diagnosis is arrived at pre- 
operatively, despite thorough clinical examination and investigation. The case is submitted to 
a surgical examination and biopsy, the findings being kept back until the pre-operative data are 
thoroughly discussed. 

8. Tutorial Group 

The postgraduate student should le entrusted with tutorial work for undergraduate 
students. The best way of learning is b> teaching. 

I have a firm conviction that postgraduate teaching should not be undertaken in institu- 
tions where undergraduate teaching does not exist. To do so is to build a house without a 
plinth. 

9. Ward Work 

The student is allotted beds in the wards. The student should be charged with the res- 
ponsibility of maintenance of records, investigation and follow-up of patients admitted on these 
beds. 

OPERATIVE SURGERY 

Operative surgery classes can be held on the cadaver and dried bones. In otolaryngological 
surgery most procedures can be learnt from work on patients only, and as such the student 
should have ample opportunity of assisting in the operations. Besides he should be allowed to 
handle certain surgical procedures under supervision. Facilities for experimental surgery on 
animals and micro-surgery should be available. 

INVOLUTION TO EMINENT LECTURERS 

India is a vast country and frequently one clinic is more advanced in dealing with a parti- 
cular problem for reasons of regional prevalence of a particular disease, existence of special 
facilities, or due to a particular interest of the slalf working there, invitations for lectures on 
specially chosen subjects to eminent teachers from those institutions will be very helpful for 
postgraduate teaching. Moreover this will create interest and give encouragement to the per- 
sons engaged in such work. Students may tbemsctvcs visit centres advanced in a particular 
field. 
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2. Clinical Demonstraiion 

la the out-patient department a case is selected and allotted to the student who examines 
the case in about 30 to 40 minutes and presents ii before a class. The clinical findings of the 
student come under thorough scrutiny. A discussion on tenialivc diagnosis, differential 
diagnosis, and the Uae of iavestigation follows This is the method par excellence for teaching 
of clinical methods to the undergraduates as well as postgraduates. The number of clinicals 
demonstrations should be ns large as possible. 

3. Ward Rounds 

Bedside teaching lays stress, first, on physical signs, their day>to-day evolution and. secondly, 
on the management of the palienL This Is the only place for leaching of management of 
emergencies. What the student sees in the ward gets firmly fised in his mind. 

4. Group Discussions 

The postgraduate students learn more clinical medicine by discussion amongst themselves 
than from their teachers in lectures or lecture*dcmonsirations. When not in the class the 
students tend to be mote ruthless m criticising a fellow student and the latter is equally deter* 
mined to defend himself. Therefore such discussions help to form the habit of logical thiolt* 
log that helps to form the foundation of sound clinical medicine. 

5. Clinical Meellngs 

In these meetings iateresiiog and uncommon cases are presented by postgraduate students 
or junior teachers to combined gathering of postgraduate students and teachers of var.ous 
clinical subjects. 

6. Inier-Deparimental Mesiings 

Problem patients of mutual interest can be brought up for discussion before a combined 
meeting of the departments or specialities concerned This serves to provide useful infotmation 
and broadens the general outlook of the postgraduate student. 

7. Clinica-Paikological Conference 

I. Such patients from the whole of the institution whose diseases remain undiagnosed till 
death are subjected to pathological post-mortem in strict secrecy. A meeting of the staff 
(clinical and non-clinicalj and postgraduate students may be called. 

The clinician-in-charge of the case reads out the history, findings of clinical examination, 
and the results of various routine and special iovcstigationi undertaken during the life of the 
patient. 

The antemorlem data arc laid open for discussion. Other clinicians from the same and 
other specialities try to give a diagnosis trying to explain the available clinical data. The 
cUnveal data arc thus thoroughly analysed for finding dues to the underlying pathological pro- 
cess. At the end the pathologist reads the post-mortem report including the histological 
studies. He demonstrates the pathological specimens and histopathological slides. In con- 
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Outofthe tv^eaty-six centres of learnmg in India, fourteen replies were obtained. In l 
majority of centres there is no separate course for otolarjngology, while two places have courses 
for six months each and at t«o places there is some kind of a syllabus. 

The teaching is done by clinicians in coilaboratioa with the basic scientists. More often, the 
student picks up his own reading. Outside India the student gets extensive training in these 
subjects. In the United States and Canada the resident is attached to the basic 
department. 

In England the Ro>aI College of Surgeons conducts a course every few months, for three 
months. 

Considering the great disparity of leaching in basic sciences and pathology in our country, 
there is a great need for uniformity of standards of training of the future specialists. Uniformity 
cannot be had unless a fixed required time, to be spent on the teaching of basic sciences and 
pathology, is specified. This «ouId be easy if a definite residential course is instituted. The 
time should not be less than six months and the student may not spend any of bis time on 
the clinical side during this course. The course should preferably be after one year of house 
job. This course should include the following main disciplines. 

1. Embryology: 

Development of face, nose, nasal chambers, paranasal sinuses, palate, tongue, tonsil, larynx, 
ib)roId, bronchial tree, oesophagus, mediastioalcontents, external ear, middle ear, inner ear, 
arterial s)stem of head and neck. 

The lectures should be applied and the clinical importance of the abnormalities of deselop* 
meat must be stressed. 

Z. ^knalony aod Histology: 

Anatomy and Histology of external car, middle ear, inner car, detailed study of labyrinth, 
Dcrte supply and arteries, seins. facial aod auditory nerves — their central connections. 
Anatomy of temporal bone aod its relation. Section of temporal bone. Dura and dural scoous 
sinus, the cranial ners cs. 

Anatomy of face, nose, structure, nasal chamber, para nasal sinus, nasopharynx. Eustachcan 
lubes adenoid, lips, tongue, teeth, tonsils palate, larynx, tracheobronchial tree, oesophagus 
and its spbincteres. Contents of the mediastinum and thoracic cavity. Muscles of respiration, 
diaphragm thyroid, parathyroid. 

Ncne supply, arteries and scins of neck. Detailed study of the lymphatic system of head 
and neck and cbesL 

Time must be spent in the department of anatomy and there must be dissections on cadascr. 
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rpHE teaching of basic sciences and pathology to the postgraduate students of otolaryngology 
^ varies greatly in different places in India according to a survey conducted recently. A 
circular was sent to all the heads of departments of otolaryngology in India where postgraduate 
courses (both M.S. and D.L.O.) are conducted. This included the following medical instituUocst 

1. Andhra Medical College, Maharampetra, Visakhapatnam. 

2. Guntur Medical College, Guntur. 

3. Osmania Medical College, Hyderabad. 

4. Assam Medical College, Dibrugarb. 

5. Darbhanga Medical College, Bibar. 

6. P. W. Medical College, Patna. 

"7. All-India Institute of Medical Sciences, New Delhi. 

8. Lady Hardinge Medical College, New Delhi. 

9. Registrar, Medical Faculty, Delhi University. 

10. B. J. Medical College, Abotedabad. 

11. Medical College, Batoda. 

12. Medical College, Trivandrum. 

13. M. O. M. Medical College, Indore. 

14. Christian Medical College, Vellore, 

15. Stanley Medical College, Madras. 

16. Madias Medical College, Madias. 

17. Armed Forces Medical College, Poona. 

18. Great Medical College, Bombay. 

19. Topiwala Medical College, Bombay. 

20. Medical College, Amritsar. 

21. S. M. S. Medical College, Jaipur. 

22. G. S. V. N. Medical College, Kanpur. 

23. K. G. Medical College, Lucknow. 

24. Medical College, Calcutta. 

25. Institute of Postgraduate Mediwil EducaUon and Research., Calcutta.. 

76. Institute of Postgraduate Medical Education and Research, Chandigarh. 

Similar circulars were also sent to some of the well known centres of otolaryngology training 
in Sweden, Holland, Denmark, Germany, Great Britain, U.S.A. and Japan. 

In the questionnaire the following information was sought: The duration and syllabus of the 
course of basic sciences and pathology and uhtther the time was spent in the basic departments.'' 
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Neoplasia, classification-bcQign, malignant common type, modes of spread of malignant 
tumours, metastasis, morphology and metabolisiQ of tumour cells, aetiology, prccancerous slate. 

S)stematic pathology: Genera! principles of pathology of all s>stems. 

Special emphasis on: Respiratory system, trachcbronchial pathology, gastrointestinal 
system, oesophagus stomach, blood fonniag system, endocrine glands, sJcin, bones. 

Special detailed pathology: External, nuddle and inner ear, inflammation, acute and 
chronic, cholesteotoma, infections, degeneration, tumours, extension otosclerosis. 

Nose and paranasal sinnuses. disorders. 

Throat, lips, teeth, gums, tongue, tonsils, palate pharynx, hypopharynx, nasopharynx, 
larynx, oesophagus, neck swelling, thyroid parathyroid, salivary glands, major and minor, 
lymphatic system, nervous system in relation to E.N.T. inilammatioa, iotracniR'al complica' 
tions of otolaryngic pathology, 

Tumours of cranial nenes, Slh nerve, pituitary disorders, disease of duramater, dural venous 
sinus. 

Orbital disorders 

This is a very detailed programme and there are very few departments of basic sciences where 
facilities for teachcog these are available. This teaching will have to be done both by the clini- 
ciaos and basic scientists. At most of the places the anatomists and biochemists can give train* 
ing in their respective fields. Hovvever quite a few fields require the help of a specialist, i.e. 
the otolaryogologisis «i(h special training to conduct the courses. Considering the shortage 
of otolaryngologists in the leaching institutes, we snay say that there is very little likelihood of 
the improvement in the situation unless we take help of the available talent from different 
quarters. This is possible if the teachers take part in a course like the one which Is offered by 
the American Academy of Ophthalmology and Otolaryngology. This is a postal course where 
a student is given a list of reading material and every month he is sent a question paper on 
a particular field, e.g. anatomy and embryology. The student consults the material at his dis* 
posal and posts the answer to the question to a set of examiners who assess the paper and give 
the correct answer and send it back to the student During the postal course of ten months 
there is an exleasive coverage of the subject. About 30 specialisis and basic scientists can look 
after the programme. A student is charged nominal fees to cover the postage. The specialists 
give free service. 1 feel such a programme is feasible and can be adopted until we can afford 
to have good departments of basic sdences and ibe pathology of otolaryngology in India. 

The pathologists can also prepare microscopic slides with descriptions which can be posted 
(a (fie siudeni. 

Esch depirtment must mvke endeavours to give the student experience on cadaver 
surgery and otomicrosurgery so that the risks of having to deal with inexperienced surgeons 
is obviated. 
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Larynx. Theories of phonation and physiology of vibration. Speech disorders. 
t‘ earing and its mechanism theories. Hearing tests, tuning fork. Pure tone audiometry. 
Speech audiometer. Special audiometry. Vestibular function. Laws of interpretation. Rota- 
rioaal tests, caloric tests of nystagmus. Electronystagmography. Us uses. 

4 Principles of Anaesthesia: 

Hypothermia, Cardiac arrest. Blood transfusion. Reactions. 

5. Pharmacology: 

Antibiotics, chemotherapeutic agents. Local anaesthetic and their complication. Nasal 
decongestants vasodilators, corticosteroids, chemotherapy of cancer and cytotoxic drugs. 
Prolonged and regional perfusion. 

Fungicides: Antihistamines, Histamine release substances. 

6. 'Microbiology: 

General outline of bacteriology and virology. Special study of diphtheria, viruses, Autoim- 
munity, Immunization effects on ear. 

7. Applied Surgery and Biochemistry: 

(i) Normal values of biochemical data. 

(ii) Water and electrolyte balance 

(ill) Broad outhne of kidaey. liver, spleen, adrenal functions. 

(iv) Transplants, skin, cartilage, bone bomo-auto pathophysiology. 

(v) Blood transfusion— reactions. 

8. Pathology: 

A specialist is as good as his pathology. 

It is very essential that the student should get the maximum contact with pathology. 

General Paihclogy 

Principles of pathology: Inflammation, repairs, regeneration, necrosis, acute inflammation, 
chronic inflammation types, relation to amyloidosis. 

Physical injuries, radiation reaction, tissue reaction to radiation, chemical injuries. 

Infectious early phase, establishment dissemination, inflammatory reaction, endocrine 
reaction, pyrexial reaction, leucocyte reaction, immunity, resistance, hypersensitivity. 

Allergy allergic diseases, infectious diseases, connective tissue disorders. 

Local metabolic histochemical and nutritional lesions. 

Flatd ami Wood disorders, vascufar, ischaemia emfeofism, infarction, thrombosis, haemorr- 
hage, shock oedema, elearolyte disorders, coagulation disorders. 

Hypertrophy, atrophy. 

Morphological adaptation to functional requirements. 

Heredity, growth senescence. 

Congenital malformation. > 
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With this curriculum and short time, is it possible for a candidate to submit a thesis worth 
the name? 

Several times the words ‘thesis’ and ‘dissertation’ are used loosely to mean the same thing. 

TMESIS 

A thesis means a subject for scholastic exercises especially one prescribed for a doctorate. 
It must be of a high standard and must contain theoretical generalisations and solutions of 
surgical problems that make a notable contribution to the practice of Dlo-rbino-laryngology. 
Is it possible for the o\er-burdened candidate to submit any original uork that could produce 
generalised solutions for the scientihe medical problems? 

This situation is created because the undergraduate does not have sufficient acquaintance 
with this speciality. So a person who is intending to be trained for M.S. should have a 
thorough and accurate knowledge of the abovementioned subjects beginning from the funda- 
mentals. So the M.S. candidate has enough work in the short time of two years to master 
many branches of the speciaiity. Hence he cannot pay adequate attencioa to the thesis. 

Moreover for writing a thesis which requires the candidate to prove a hypothesis by 
facts, figures, and experiments, facitilies in our institutions do not exist at present. Many 
institutions that train these candidates have not even facilities for animal experiments, reason- 
able laboratory facilities, both general and biocberaical, not to speak of an electron microscope. 

In many of the universities in India M.S. in oto-rhinodaryngoJogy is the highest examinatioji 
and a candidate when successful becomes a specialist or a consultant or holds the post of the 
head of a department in which case he is expected to guide and direct research students. 
Candidates who are trained in their study years to submit theses, dissertations, case records, 
etc. are more knowledgeable and suitable for the above posts, i.e. consulants, etc. 

Therefore it may be asked if a candidate, who is to be trained in the routine work of the 
department and to do many major surgical operations and master operative techniques as 
well as subjects mentioned in the curriculum of basic sciences in a short time of two years, 
is in a position to produce a scicnti&c thevis? 

Vet it is necessary to have some sort of an essay in the syllabus for promoting scientific 
standards of the M.S. candidate. This may be a dissertation or twenty case records on the 
same topic or in groups. 

DOCTORATE EXAMtMATlOK (PILD.) 

In India (here is plenty of scope for researcb both in basic medical sciences and in eiin/caf 
surgery, but unfortunately research work in these subjects is meagre. Instituting a higher 
degree like Th O. in a particular branch of surgical speciality will stimulate research-minded 
workers, teachers and other brilliaot )onng men to take up this higher degree. In such cases 
a thesis of the above standards may be iottituted. 

If any speciality it to progress the only possibility is the workers in (bat field should take 
up research work on basic problems and produce generalised conclusions and solutions to many 
problems in the field. Hence introduction of higher degrees is an absolute necessity in this 
country. 
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IJIHE postgraduate especially one who is taking the Master's Degree examination in oto- 
rhino-laryngology should be trained in anatomy including embryology, pathology in- 
cluding micro-biology. physiology including bio-chemistry, andiology including elements of 
sound in addition to the clinical, theoretical and surgical aspects of oto rhino-laryngology. 

The examination should encompass all phases of oto-rhino-laryngology including broncho- 
oesophagology, raaxilo-facial surgery, and surgery of the neck and also of basic sciences: 

1. Applied anatomy of the ear. nose, throat, neck, chest and oesophagus-including the 
related nervous system and embryology. 

2. Physiology including bio-chemistry. 

3. Gross pathology, histo-pathology and micro-biology. 

4 Clmical ...mination ot tbs exam,oatio„, functional 

tests, discussion of dilfetentiol diagnosis, laboratory and X-ray data etc ). 

5. Operal,™ tcchni,ues of all routine major and minor operations including emergencies 
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METHODS OF ASSESSMENT 
Dr. P. Narasim«\ Rao. m.s., f.i.c.s., f.a.c.s. 
professor of Otorhinolaryngology^ and Principal Guntur Medical College, Guntur 

aN esamination is a test of certain behavioral changes which arc brought about by the 
process of education. '‘It is not a sudden doomsday visitation out of the natural fruition 
and fulfilment of a long period of educational preparation and growth." There is really 
no basic dichotomy between instruction and evaluation. The latter is an integral part of 
the former. It is not a mere measurement of the informal/on which the student possesses 
which may be assessed by a paper and pencil method. It is not a recall of facts and figures 
but as assessment of a candidate's ability to interpret them when they arc presented to 
him. The important thing then is his scale of values and his capacity for judgment in the 
light of these values. Of course there is a relationsliip between the extent of information 
in a field that one has and intelligence to use that information to think correctly. The 
Radhakrishnan Report and a Report of the Committee of Experts on Indian Examinations 
have gone into this question very thoroughly and have suggested that the old methods of 
essay type examinations often lead to incorrect assessment of the candidate’s intrinsic worth. 
An examination is meant as a systematic endeavour by experts to determine whether a 
student, at the cod of his training, has acquired the necessary knowledge and dexterity in 
his subject. It is an incentive to the student for preparing his subject, providing him with 
an opportunity to make sure of his facts and master his knowledge and develop a faculty 
for critical judgment. 

The postgraduate degrees in medicine. like other advanced degrees in the different fields 
of sciences or humanities, are intended to carry the student to the highest level in the parti- 
cular branch of study and endow him with a capacity to think out and investigate in the 
realms of knowledge opened Out for his mastery. Course work and thesis work are there- 
fore combined judiciously to bring about this result. Examinations generally consist of 
theses, dissertations, written, practical and oral work. Each method has its advantages and 
disadvantages. The thesis or dissertation can reveal an intensified application of the student 
in a limited field of specialisation and bis capacity for elucidation and inference can mark 
out the standard of his judgment. This work must be done under supen'ision, as otherwise 
one cannot find out that the work was performed todcpeodenlly. But it carries no guarantee 
against unlawful assistance since there is no check against such deception. The dissertations 
ought to be of an independent work. The student must himself select the subject, although 
he could discuss with the teacher the pouible thetnes. Written examinations do not take 
into account individual differences and their inflexible form allows much room for chance 
and encourages learning by rote. 

In the evaluation and measurement of students' Icami.ng the academic examinatioss with 
the cssa)s on selected topics have been found to be defective as they do not bring out the 
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into the attitude of the student towards his teacher. What is naturally the freest of all relations 
can easily be tinctured with shrewd calculation. The fear of examination in many cases need- 
lessly increases the student’s dependence. If on the other hand examinations are conducted 
entirely by men who are practically engaged in the professions, then examination would 
become mere inquiries into what arc currently accepted as true. A man whose time is given 
to the practice of his profession will not, as a rule, be able to keep up with the rapidly 
advancing scientific work. Hence it is desirable that both should have a place on the 
Examination Board. It would be the business of the latter to emphasise the requirements of 
professional education and practice, and that of the former would be to emphasise the necessity 
for scientific culture or, belter still, to gi\e the candidates an opportunity to show, each in 
his own way, what they can do either in one direciioo or the other. The main thing will, 
therefore, be to find out what the candidate can do and what he knows, and not what he 
cannot do and what he does not know. 

An examination should be conducted so that a candidate can get an opportunity to 
reveal his strong points as well as his limitations and dehciencies. It would be desirable 
therefore to ask the candidate to tell hrsi what he knows. Such a course would also give an 
opportunity to gain an insight into bis attitude toward the subject, and into the character of 
his work and his conceptiod thereof. The caodidaCe would thereby also bo assisted to oterw 
coming initial difSculties and would obtain confidence in his examiner and gather courage 
for his task. Then the examiner might ask questions in order to ascertain the extent and 
limits of the candidate’s knowledge. It would be a s'cry faulty method indeed if the examiner, 
without first getting into touch with the candidate, begins to ask at random all kinds of 
questions or deliberately tries to make the candidate conscious of bis deficiencies. So far as 
the form of the question is concerned, it must be definite and intelligible, not general, ambi- 
guous, and puzzling. A couple of questions properly answered at the begiaahg increase Ibc 
candidate's confidence, while the missing of a few questions wii] make him lose confidence and 
easily awaken the ill-bumour and impatience of tbe examiner. The bearing of the examiner 
should be friendly and courteous and should oeitber iotimidate nor repel an examinee. 

There are idealists who maintain that tbe love of knowledge should be the student's guide, 
not the examination and its requirements. It must never be forgotten that the pursuit of 
science for its own sake and preparation for tbe examination are two entirely difi'erent things. 
It is p:>ssible to understand a subj»rt thoroughly without being able to pass an examination 
and, conversely, it is possible to pass an examinatioa In a subject without really understanding 
>'t. rfie true student wiCTfove fii^ science, and pursue it as iTthere were no such thing m the 
world as an examination, and this is right and proper; but on tbe other band, the well advised 
student Will not neglect to find out betimes what is required in an examination. 

A circular letter was addressed to all tbe PrindpaU of MeJical Colleges requesting them to 
furnish iaformaliOQ regarding the scheme of examination for the diploma and degree examina- 
tions conducted by their universities. Only tea replies were received. An analysis of the 
method of asseument followed in tbe unhcrsilict indicates that the diploma examination is 
conducted in two parts and consists of Theory, Oineal, Practical and Oral examinations. .Marks 
arc awarded for the answers. The scheme of exanuoatioa for tbe degree of Master of Surgery 
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student’s ability to organise and present ideas about a topic. They only reveal his capa- 
city to remember. Several objective type examinations have come into vogue, which can 
measure not only knowledge of facts but ability to analyse and interpret, synthesise and 
evaluate. Objective measurement is a tool of real education. It reveals the principle 
and philosophy of the subject; stimulates high levels of reasoning required in inference 
and organization of ideas; enables a wide coverage of a subject (as many questions as can be 
answered within a reasonable time). Finally it is more reliable because larger samples of the 
students’ learning are made accessible Students arc enabled by it to have a broad background 
knowledge rather than a mere study of a subject. It helps students to study throughout the 
year rather than at the time of examinaliou. Too much reliance on two or three broad 
questions is thus eliminated and along with that the element of chance which more often than 
not plays havoc with markings and gradings. 

The oral examination has the greatest freedom for it gives the examiner an opportunity 
to distinguish between superficial and genuine knowledge of his students. This method, 
however, may give rise to prejudice, giving scope for unjust treatment and judgment. The 
practical examination affords an opporiunity to Judge (he knowledge and also the dexterity 
of the candidate The advantage of combining all these methods of examination need not 
be over-emphasised. 

But an examination, however foolproof, does not infallibly reveal whether the candidate 
has sufficient education. Everybody knows bow much room there is for chance and luck 
even in a serious and well-conducted examination. Kor is the influence of what may be 
termed the personal factor less important. There are those who know how to make much 
out of a little and understand the art of “putting the best foot forward,” who make a better 
display in an examination than their knowledge warrants. On the other hand, there are the 

thoroughly prepared and competent caodidaies who never appear in a worse light than in an 
examination — embarrassed, easily intimidated and coofused, persons who lose control of them* 
selves at the critical moment, whose memory fails them and whose judgment seems to be 
paralysed. The personal factor in the examiners also looms large; ability to quiz, to Iislefl> 
to understand, to appreciate, differs widely with different persons. Even the most expert and 
just examiner cannot guarantee a perfectly just judgment. All this implies that the examinations 
by no means supply the candidates with the complete assurance that competence and meri^ 
will be decisive in the final result. Just as (he patronage system does not necessarily favour the 
incompetent, the system of examinations does not necessarily favour the most competent. 
Nothing ia human affairs is absolute. Bat we cannot aud do not, on that account, desire w 
give up the system of examination. Though thcy'arc imperfect, we have nothing better and 
the most competent have the best reasons for wbhing to have the examinations continued and 
x.v.'JAsr.Vj 't'W/i'iA’A'i. ptevem'mg evil. 

Who shall conduct examinations? The university professor or the medical practitioner? 
The professors know what the candidate has learned and the candidates know what tbetr 
teachers think is important; and there is no doubt that such knowledge makes the taking of 
examination much easier. For example, examination depends less upon chance. There is also 
another side to this matter. The prospect of the examination introduces a disturbing element 
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consists of Thesis or Dissertation, Theory, Clinical, Practical and Oral examinations. Some 
unisersilJes have general surgery as a separate part while in other universities general surgery 
forms part of a special subject. I am of opinion that principles of general surgery should 
form an imporrant part of the txaimnaXion for the asrard of the Master'^ Degree. 

The present system of examinations has been evolved over many years of "testing” for 
its usefulness. The reform, if any, can be introduced oaly by the Examination Board which 
is constituted by professors with long teaching and examination experience. The setting of 
question papers and technical and research evaluation require people trained in the art of 
evaluation. It is no doubt a subjective art but the background of experience enables an 
individual to evolve a high degree of objectivity, redudng the personal factor. The university 
must give as much attention to the process of examination as to that of teaching. Then 
the examination can be made a part of educational training, and it will lose its terrors for the 
student, and be looked upon as providing an occasion for evaluation of knowledge, which 
would enable a candidate to disiiagutsh himself. 
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professor or a teacher, and two registrars. The ancillary staff should include an audiologist, 
two audiometricians, two speech therapists, and adequate laboratory technicians and clinical 
staff. A department of this size may have at one time up to six postgraduate students. 

Besides routine diagnostic equipment, the department should have an operating microscope, 
a dental drill, audiometers, and units for ultrasonic therapy. Adequate space should be availa- 
ble for the clinical and laboratory inslniclion of students, including sound-proof rooms and 
rooms for otoneurology and speech-therapy. A good departmental library is essential, as nell 
as a good Medical Records Department. 
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acoustics including principles of sound and audiometry: and clinical training including diag* 
nosis and management of ear, nose and throat disorders. 

METHODS OF TRAINING 

It was suggested that little emphasis should be laid on didactic teaching. More useful than 
lectures are demonstrations on basic science subjects and clinical problems, seminars, group 
discussions, symposia, journal clubs and clinical-pathological conferences. Inter-departmental 
consultations and conferences with allied departments such as radiology and neurology should 
form an essential part of the training programme. Cadaveric and animal surgery as related to 
the temporal hone and endoscopy, etc. should be practised, 

THESIS OR DISSERTATION 

A thesis or dissertation should form part of the M.S. course in otolaryngology. The object 
of this will be to train the candidate in research methodology by engaging him in a research 
project. The thesis should be submitted three months before the final examination and should 
be accepted before the candidate is eligible for the examination. 

A higher standard of research achievement should be expected from the Pb.D. students. 

EXAMINATION AND ASSESSMENT 

Objectivity should be the basis oftbemethod of assessing the thesis or disscrtatiooi s^rilten, 
practical and oral tests. Examinations shoutd be given by one internal and (wo external 
examiners. 

The D.L.O. examination should be conducted in two parts. Part 1 should relate to a basic 
science examination, including anatomy, physiology, therapeutics, bacteriology and pathology 
in relation to otolaryngology and acoustics. It should be held at the end of six monihs’ train- 
ing. Part II should consist of clinical examination on diseases of ear, nose and throat. It 
should be held at the end of one year’s training. 

The M.S. (Otolaryngology) examination should also consist of two parts. Part I, given at 
the end of one year’s training, shouldcover principles of general surgery. Part II given after 
two years of training should cover basic sciences and medicine and surgery in the practice of 
otolaryngology. A candidate should be eli^ble to take Part II of the examination only after 
he has passed the first part. 

The candidate who has already passed the D.L.O. examination will have to undergo the 
same training and examinations as other M.S. candidates. 

A regular record of a candidate's day-to-day work as related to his clinical laboratory and 
other teaching exercises should be maintained and duly certified by his teacher. This should 
be taken into consideration in the final assessment. 

INSTITUTION REQUIREMENTS 

A department of oto-rhino-laryngology accepting candidates for the D.L.O. and M.S. 
(Otolaryngology) should have at least 39 beds and a faculty staff of one professor, an assistant 
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(c) The facilities of various medical colleges for postgraduate training will need a check*up. 

(d) The major specialities should be given the status of an independent department, with 
proper rules and regulations for collaboration and co-ordination with other disciplines to 
guarantee academic freedom and to ensure the smooth working of the various units. 

(e) Apart from lectures and clinics, regular periodical clinico-pathological seminars, con- 
ferences and demonstrations should be arranged in escry institution for the benefit of the post- 
graduates. 

(/) Emphasis should be laid on follow-up of cases and proper statistical units with full- 
facilities for record-keeping. 

(g) Departmental libraries and research room facilities are badly needed. 

(h) It is common experience that the postgraduates do not have proper residential 
accommodation during their training period. Both for the internees, house-surgeons, and post- 
graduates suitable arrangements must exist and also good remuneration so that they may be 
entrusted with patient care and graded responsibility in the hospital. All postgraduates should 
receive a State scholarship for their raaiDtenatice. After the iraiaine is complete, jobs may be 
ensured for them by the Stale or States concerned. 

(i) It may be suggested for consideration that as soon as the candidates pass the M.B B.S. 
examination they all be employed by the Slate, and after due selection, they may be posted in 
various hospitals as well os for postgraduate training. 

(j) As a part of this training programme exchange of teachers in India may be organised. 
The universities should be approached to sanction duty leave or special casual leave to the 
teachers in medical colleges to attend professional conferences and to conduct examinations, 
which does not obtain, by and large, today. 

(k) The administration of leaching hospital needs special attention as the rules of admis* 
slon of cases, provision cf accommodation for clinics, seminars, tutorials, organisation of 
operation tbreatre, rehabilitation units, etc. require a comprehensive and co-ordinaicd effort. 
There is a difference in the set-up of a district hospital as compared to a medical college hos- 
pital, and as such this slant is called for. 

(/) There should be an agreed schedule of training, with enough laxity to the various 
instituuons to evolve patterns of teaching in a particular subject without any regimentation. 
Special ccnucs may be recognised for particular subjects. Major specialities like Radiology, 
Anaesthesia, Gynaecology, E.N«T., Orthopaedics, Ophthalmology and Pediatrics should 
have independent postgraduate degrees. The co-ordination with allied branches may be 
worked out and completed by rotating postgraduates for definite periods of time. 

4. TEACHING OF PATHOLOGY AND BASIC «rtE.SCES IN THE CDRRICL’LUM 

It is agreed upon that the training in basic sciences is essential in view of the advancement 
in various subjects under medicine. The points for consideration are : 

(d) Should there be a full-time iraiaiog for specified periods in differcni subjects, or should 
it be a pan-time training in cclUboratioa with the clinical departments, when the candidate 
is working in the inslitulion? 
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POSTGRADUATE TRAINING IN ORTHOPAEDICS 
B. N. SiMiu 

ProJtiMr of Ortkopaedic Surgery, Lucknow 

\. METHODS OF SELECTION AND REQUIREMENTS 
A LL the graduates who have obtained their degree of M B B-S after having completed 
“ their rotating internship and have completed their compulsory housemansbip, as laid 
down by the Medical Council of India, wilt be eligible to apply for postgraduate education in 
different subjects. To choose from amongst them the following points need consideration: 

(a) Their M.B.B.S. record and the remarks of the teacher regarding their work and interest 
as house surgeons or its equivalent in the pre*clinica1 or para>clinical departments. 

{b) Provided that the candidate has done at least one year’s internship or housemansbip 
for clinical subjects or an equivalent job in a noo'clinical recognised mstilutioa approved by the 
Faculty of Medicine. 

(c) The selection of candidates should be made on an allOndia basis so that deserving 
candidates And a place in any State medtcaJ college after proper scrutiny and interview by 
the authorities concerned. 

2. DURATION AND CONTENTS OF COURSE 

In most of the universities at present the candidate has to put in two years of work in a 
particular department after having completed one year of bis housemansbip. It has been 
suggested that another year be added at the postgraduate stage so that the postgraduate may 
have a full-time training in basic sciences it bas lo be decided, and needs the serious conside- 
ration of the members, whether this addition of one more year is essential. The financial 
implications for the candidate and the urgent need of the various States m the country for more 
specialists has to be assessed in arriving at a conclusion. Whether our present-day specialists 
with a three-} ear craiumg have justified themselves so far or not needs assessment. 

3. METHODS OF TRAINING 

(a) It needs emphasis to appreciate that in any modern speciality training collaboration 
with different departments and an integrated full-time course is essential. The candidates are 
required to attend the various depaninents in the medical colleges and it is essential to decide 
beforehand the various subjects whxb should be particularly taught to a group of post- 
graduates going in for a particular course. 

(b) The most important need at present is to increase the teacher-student ratio. No 
training programme can be a move towards the ideal that we wish to achieve unless the 
number of teachers is increased, pariiculary in the specialist departmenU. 



DURATION AND CONTENTS OF COURSE 
Dr. B. Mukopadhya 
Patna 

^HE content of the course of studies for the Master's degree in Orthopaedic Surgery will 
depend on the objectives to be achieved from such a training programme. Simply staled 
our objective is to produce a potentially reliable and competent surgeon in the best sense of 
the term with as much specialised experience as possible, which is required to execute the 
procedures applied to the problems of Orthopaedic Surgery, and by this concentration of 
experience in a well defined field, to enable him to exercise judgement on matters uncommon 
to the mere general practitioner. The aim of training is not merely to produce a craftsman 
skilled in the execution of certain complicated and difficult procedures. To be >3 good surgeon 
today one must have a thorough background in the basic medical sciences and also a full 
appreciation of the scientific basis of modern surgical practice. Without such a basis, clinical 
training cannot be imparled on a dependable foundation. The training programme must also 
attempt to inculcate certain habits in the trainee. It must develop powers of clinical observa* 
tion, of logical analysis of facts and sound judgment, of bard work, of familiarity with scientific 
literature, of critical study of literature and the ability to analyse the status of present*day 
knowledge so as to grasp the opportunities of research. 

Postgraduate training must be looked upon as an extension of undergraduate training and 
cannot be planned in a vacuum. It must take cognizance of wbat has been achieved at the 
undergraduate stage. The deficiencies, if any, of the undergraduate training course roust be 
made good before the superstructure of postgraduate tiaioisg can be built up on a sound 
foundation. In recent years, there bos been a tendency in India to look upon orthopaedic 
surgery as a postgraduate subject largely as a result of the somewhat oLtmoded recommenda. 
tions of the Indian Medical Council to the detriment of undergraduate education. Consequently, 
medical graduates of today enter a postgraduate course in orthopaedic surgery without any 
grasp of the basic fundamentals of (bis broad, important and comprehensive section of surgical 
practice. This must be remembered while plaooiog the course of studies. 

Orthopaedic Surgery has been defined as that section of medtcal practice which is conctmed 
with the prevention and treatment of the injuries, diseases and disabilities of the tso>or>skeleUl 
system comprising limbs and trunk. Its practice overlaps not only alLed surgical dis* 
ciplincs but also the fields of medicine, gynaecology and obstetrics. There u another 
aspect to be considered. Although modem surgkaj practice tj essentially a scientific discipline 
its application to an individual patient still reoaios an art. Surgery socnot be taught in the 
class-room. It has to be Icamt as aaapp(cnti« under the guidance of a master with graded 
roponsibiliiy shared by the trainee. The training programme must prov ide such opportumiicj. 
The training should start with a course of instruction in the basic medical scleaces. The 
anatomy of the motor-skeletal system must be covered is much greater detad than it is done 
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(i) Should there be a part one examination in the basic sciences, or should it be combined 
into one examination at the end of the training? Should the basic science teacher be associated 
with these examinations and, if so, in what form? 

(c) Should the candidate be previously certified by the various basic science departments 
before he is allowed to take up the final ezammation in a speciality? 

5. THESIS OR DISSERTAHOV AS REQUIREMENT 

(o) The preparation of the thesis is a very good training for a postgraduate who gets an 
opportunity of becoming thorough in the study of a subject. This is also a stimulus to establish 
research laboratories and select projects for intensive work with the help of the teachers, techni- 
cians and the facilities in the institution. This requirement of a thesis is a good one and needs 
encouragement. 

(h) The dissertation is the next alternative depending upon the facilities which are meagre 
for a thesis. Attempts should be made to cslablish proper research units in postgraduate 
institutions to obtain the atmosphere of preparing a thesis. 

6. METHODS OP ASSESSMENT 

At present the assessment of a candidate is made in various universities either by baviag a 
Fart I examination in basic sciences, in coIlaboiatioD with the physician or the surgeon, or by 
having one final examination by the physicians or the surgeons concerned with a particular 
speciality. In the latter case there it one internal examiner and two external examiners. 

(o) It is important to realise that, whatever method of assessment is introduced, depends 
upon the integrity and the proper selection of examiners. Should there be a panel of examiners 
on an all-India basis, who may work by rotation, or should some rules be laid down for the 
selection of the examiner, is a matter for discussion. 

(6) A record of day-to-day work and the remarks of the teacher regarding the interest of 
the postgraduate in his work should be available in every postgraduate department. This 
should be considered at the lime ofthe final assessment. 

(c) The quality of the thesis or dissertation even if approved should be taken into account 
at the time of the final assessment. 

(d) The details of the various sections of tbe postgraduate examination should be laid down 
so that there is some parity in the method of assessment on an all-India basis. 

(c) Whether it would be desirable lo have some period of training for the examiners in the 
dilTerent subjects by associating them with the college and university examinations is a matter 
for consideration. In the present stage of our development of various new medical colleges, 
the teachers need an opportunity for making themselves up-to-date in the art of assessmenL 
How are we going to introduce this is a matter for this conference to decide. 
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grasp the importance of the knowledge gained from the basic subjects in its application to the 
problems in orthopaedic surgery, and this co-relation should be constantly emphaphasised by 
the teachers. 

Clinical clerkship should be selective but not exclusive. The candidate should have access to 
all the dilTerent surgical disciplines and may spend a fair amount of his time with what is 
commonly called ‘general surgery’ but which is in fact largely visceral surgery. Thus will he be 
able to get a complete grasp of the whole field of surgical action and appreciate the intimate 
contacts which exist between basic sciences and clinical disciplines. 

This period of course should always be a wholctime course, the trainee attending hospital 
practice in the morning and class room and disseclcoQ room instruction in the afternoon. If 
a daily work schedule of 6 to 8 hours is drawn up. it will be possible to complete the course 
in one academic year quite easily. It is essential for this period of training to be wholetime 
because then alone with the trainee be free to parcel out his time in a planned manner to obtain 
the maximum benefit from the course. During this period be is not really being trained in 
details of practical technique. He can. however, assist in the operations and such assistance 
will cover the whole field of surgical action. Therefore he will be fully and comprebeosively 
trained. 

There should be regular and periodic assesment of the candidate’s work and at the end 
of the courses of instruction there should be a test and each candidate should be given credit 
on the basis of periodic tests. 

Only a candidate whose performance is considered satisfactory and of sufficient excellence, 
should be allowed to pass on to the next stage of the course. These assessments should be 
conducted jointly by (he basic science teachers and clinical teachers who may include any 
or all the teachers of the various surgical diciplines. 

The second part of the course should be dtvot«d entirely to orthopaedic training. This 
should be in the nature of apprenticeship. The trainee must work in an orthopaedic depart* 
meet under a recognised teacher. This will give him the experience to exercise judgment 
and also an opportunity to master practical techniques. The course of instruction should 
consist of: 

(a) Didactic lectures. 

(h) Clinical demonstrations. 

(c) Operating work in operation theatres. 
id) Seminars. 

(e) Journals club. 

(/) Death reviews, 
fg) Follow-up clinical discussion. 

<h) Inierd'sciplinary case conferences. 

The trainee must attend out-patients, emergency, ward work, record-keeping, pre- anl post- 
operative management. He must be given graded responvibitiiy. 

The instruction must include the following broad areas of orthopaedic practice: 

(a) Orthopaedic pathology. 

(i>) Fractures, sprains and dulocaiioa— traaroaUc onhopaeJics. 
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at the undergraduate stage. There should be facilities for each candidate to peiform a full 
dissection of the limbs and spine. A careful and thorough dissection of the spine is essential 
for an orthopaedic trainee This part of the dissection is usually neglected tn the undergraduate 
course. Anatomy must be taught in a ihree>di{nentiona! perspcctise Spinal anatomy must 
include anatomy of all structures related to it. A thorough mastery of osteology and neuro- 
muscular anatomy forms an essential foundation of the practice of orthopaedic surgery. 
Embryology and morphology, specially m relation to the development and evolution of the 
limbs and spine, must be covered. Such knowledge is essential for a proper understanding of 
the problems of body balance, locomotion and many clinical orthopaedic conditions. 

The course in physiology and bio-chemistry need not be very exhaustive but the physiology 
of muscle action, of the central and pcnphcral nervous systems of body fluids, of vitamins 
and minerals, of endocrine organs, must be covered comprehensively. The details of the course 
have to be worked out in the light of the changing pattern of our knowledge of physiology and 
bio-chcraislry. 

The course in pathology should include only general pathology and baclerhhgy wNh special 
reference to the bacteria responsible for orthopaedic infecUoos 

The speed with which new and potent pharmaco]o|ical agents are being added almost 
daily to our therapeutic armament makes it imperative that the trainees should be given a 
course of iDStruciioo in pharmacology, it will not be wrong to say that knowledge of pharma- 
cology of practising clinicians tends to be based more and more on commercial literature aod 
not on the publications in learned journals. This makes it all the more imperative that the 
trainees receive up-to date infotmationson these subjects from teachers who can be fully alive 
to the scientifie advances in their special fields. The instruaion in pharmacology should 
include anaesthetics, analgesiics, hypnotics, antibiotics, chemotherapy, coriicostcroids, Iran- 
quillisers and such other agents as are in daily use in orthopaedic practice. 

One word regarding the organisation of these courses of insiruciion. They must be 
arranged in co-ordination with the orthopaedic tcjchcrs. An ideal arrangement will be one 
in which both groups of teachers pariicipale so that ihe students receive the benefits of the 
experiences of both. U will not only help the students but the teachers as well and will help 
to bridge the gulf. 

It is during this period that the trainee should receive instruction in the fundamental princi- 
ples of surgical practice. These arc to be prevented as extension of what they have already 
learnt at the undergraduate stage. The course should cover the subjects of history of surgery, 
basic surgical techniques, haemorrhage, shock infusion, transfusion, elcctrolyre balance, tissue 
injury and tissue repair, tissue transplantation, pre- and post-operative care, complications, 
cl.oical assessment of patients, surgical infections, tumours, principles of radiotherapy, and 
others. This will present to the trainees a comprehensive picture of surgery ami will enable them 
10 obfaiaadear insight into the proWems common to all surgeons. It will also enable 
them to visralBc the impontitioc of th= differat sitrsipol diiciplioes and Ihtir inlcrTOlalicnship 
and the areas where they overlap. 

■Jt i. csstittial that along wdh tha cour.o of insunnion in basic medical sciences, the 
candidates eontinne to receive teaming in clinical anrgery. Then alone ssil] they be able to 
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(c) Cold orthopaedics. 

(d) Radio diagnosis of bone and joint diseases. 

(e) Physiotherapy and rehabilitation. 

(/) Brace-making and Prosthetic technique. 

Beside these, during this period the trainee should be expected to prepare a dissertation on 
a subject of his choice or to perform research on a subject, the work being embodied in the 
form of a thesis. This will enable the candidate to learn how to study the literature on a parti- 
cular subject and also get acquainted with the methodology of research. 

The details of the course to be covered during this part of the training arc given in the 
appendix. 

Two years should be adequate to cover this part of the course. 

Sommary; 

Duration: — 3 years, 

1st >Mr;— anatomy, physiology, general pathology, bacteriology, bio-chemistry and phar- 
macology. 

& 2rd yearj;— orthopaedic pathology, orthopaedic radiology, traumatology, ortho- 
paedics, physiotherapy and rehabilitation and research. 

Cold Orthopaedics; 

1. Congenital deformities. 

2. General affection of the skeleton. 

3. Infections of bone and joints exclusive of tuberculosis. 

4. Tuberculous infections of bones and joints. 

5. Chronic arthritis including arthritis of individual joints — non-speciilc. 

6. Keuro-muscvilac disafalUties including infantile paralysis. 

7. Affection of the knee joint. 

8. Affections of the ankle and fore-arm. 

9. Affection of the neck and shoulder. 

10. Affection of the elbow, wrist, hand and Jaw. 

11. Tumours and tumous conditions of bones, joints, muscles, tendon and fascia. 

12. Affections of tbe spine and thorax. 

13. Affection of the low back. 

14. Affections of tbe hip. 

Fractures and Joint Injuries: 

1 . General consideration. 

2. Repair of fractures. 

3. Principles of fracture treatment. 

4. Complication of fractures. 

5. Open fracture and war wounds. 
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III. Medical Specialities Pertaining to Rehabiliiatloti Medicine: 

Physical modalities. 

Orthopaedic surgery. 

Neurosurgery. 

Orology. 

Neurology- 
General medicine. 

General surgery. 

Pediatrics- 

IV. Application of the Principles of RehablUiaiion Medicine: 

Rehabilitation of the patient wtib musculoskeletal problems. 

Rehabilitation of the patient with disease of muscular and neuromuscular systems. 
Rehabilitation of the patient with neurological disorders. 

Rehabilitation of the patient with cerebral palsy. 

Pehabihtation of the patient with poliomyelitis. 

Rehabilitation of the patient with paraplegia and quadruplegia. 

Rehabilitation of the patient with catdiovasculat diseases. 

Rehabilitation of the amputee. 

Rehabilitation of (be patient with pulmonary diseases. 

Rehabilitation problems ofchitdreo. 

Ceriatic rehabilitation. 



METHODS OF TRAINING 

Dr. M. Natarajan 

Professor of Onhopaedic Surgery, AfaJras Medico! College, Madras 


0RTHOPAEOIC surgery occupies a uaiqae place among the subjects classified as specialities 
in that its scope is far more general than that of the other regional specialities. Although 
the speciality started as one dealing with deforniicies ia children as the words ‘ortho’ and 
‘paedios’ imply, its modern scope has however extended to include all diseases and injuries of 
locomotor system in children as in adults. The increasing use of surgical methods in the treat* 
ment of these conditions has changed the name of the subject from orthopaedics to orthopaedic 
surgery. It is still essential to remember that the major portion of the treatment is by noa- 
surgicaf methods such as manipulation, splinting and re-education of the musculoskeletal system 
to restore full function. 

Tralrdog 

la the postgraduate trainiog ia ortbopaedic surgery emphasis should be given to the 
following aspects: 

Duration. In my opinion the total period of training should extend to three years. 
During this period the student should be attached to the department of orthopaedic surgery. 

The training programme should include the following subjects: 


I. Basic Sciences: 

Anatomy, Physiology, Biochemistry. Biophysics. 

2 Paraclinical subjects: 

Pathology. Bacteriology. 

3. General surgical training. 

4. Children’s Onhopaedics. 

5. Adult Orthopaedics. 

6. Traumatology and emergency fracture scrsicc. 

7. Physical Medicine— Brace and Limb Workshop. 

8. Rehabilitation of the physically disablcd—Rchabilitation Centre. 

Vocational Rehabilitation. 
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During the period spent in studying anatomy, the candidate should be made to revise his 
knowledge of anatomy in the dissection hall with emphasis on the locomotor system. He 
should also be made to do all the surgical proccdores of the various regions and thus get a 
thorough knowledge of surgical anatomy. 

A knowledge of basic physics with emphasis on electricity ts necessary to understand many 
of the equipments used in physical medicine. Any study of the biochemical problems in the 
locomotor systems needs some understanding of the principles of physics as applied to human 
body. The more recent methods of investigation of electrical potential changes such as 
electromyography need a knowledge of basic electronics Hence it is very necessary that the 
candidate attends a few lectures and demonstrations in biophysics and electronics. 

The candidate should be attached to the department of pathology for a period of three 
months. In addition to attending postgraduate lectures, he should be made to do tbe routine 
work of reception of bone pathology specimens from the orthopaedic department, section cut* 
ting and preparation of slides. He should join the pathology staff io discussions and reporting 
of slides. He should get all tbe cllaical data about the specimen and be tbe liaison man. Such 
au in'service traiaing makes him understand tbe procedures and difficulties in tbe pathology 
department which will help to bring about belter cosyrdinatioo of the two departments, 
la the orthopaedic depattmeot tbe candidate should be trained in tbe management of all the 
routine fractures attending as out-patients. 

During the second year the candidate should be brought into increasing contact with surgical 
work in general and with that of allied clinical departments in particular. Work in a general 
wards trains him in tbe management of common surgical emetgencies and cases of burns, teta- 
nus, and other general infections. Tbe trainee should spend about 3 months in general surgical 
wards and one month each in ntntosurgery, plastic surgery and thoracic surgery departments. 
These ate branches whose work overlaps with many regional conditions which an orthopaedic 
surgeon has to deal with He should also spcod a month each in the radiology and pediatric 
departments. 

During this period, he should also work in the physical medicine and rehabilitation depart- 
ments to get well acquainted with various rehabilitation procedures used in physiotheraphy and 
occupational therapy. He should be qiute well trained in the assessment of orthopaedic cases 
and the prescription of various therapeutic modalities in physical medicine. 

The accurate assessment of cases of poliomyelitis and prescription of the proper types 
of orthopaedic appliances can belearnt only if thecandidate learns about the fabrication of 
various types of bracks, etc. by working in the brace shop attached to the orthopaedic depart- 
ment. At the end of this year the candidate should appear for Pact I examination in basic 
sciences and general surgery. 

During the third year of training tbe candidate should work in the various sections of the 
orthopaedic department and obtain in-service training. In the out-patient department he should 
be given responsibility to run the fracture clini^ orthopaedic clinic and physiotherapy clinic 
under the supervision and guidance of the professor. He should become corfident in the reduc- 
tion and post-reduction management of all out-patient fractures. In the orthopaedic clinic he 
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should leam the routine of investigations, diagnosis and disposal of all cases and put up for 
discussion cases of academic and clininal interests. 

fn the in-patient sectioa the candidate should work in the childeren's ward and adult wards 
by turns under the supervision of the qualified assistanL to his final year he is ^veniocreas- 
in responsibilities of ward management. The preoprative investigations and preparation of 
cases and their post-operative management wiM be learnt by him by taking aciuai responsibi/ities 
for the cases. 

In the training for orthopaedic operative work, emphasis should be placed on the extra 
rigid aseptic precautions to be obsersed in the pre-operative preparations, operative techniques 
and post-operative care. He should be thoroughly conversant with the “No Tou:h Technique’’ 
of operations and the uses and risks of ifae tourniquet. Progressively increasing responsibility 
in operative work should be given during the third year of training. 

The educational programme should consist more of practical instruction in ward rounds, 
staff conferences, seminars and case discussion at the clinics rather than of didactic lectures. 
It is very essential that the candidate is made to present cases for discussion in clinical meet- 
ings of the hospital. This gives him thorough training in the art of investigations and writing 
up of cases after consulting. 

Qlaicopatbologicai Confereoce 

Clioicopathological conferences play an extremely useful role in the training of post- 
graduates. Such conferences between the orthopaedic department and the departments of 
pathology and radiology should meet periodically to discuss important and interesting cases 
with the pathology slides and specimens. An understanding of the clinical, pathological and 
radiological features of disease entities is very instructive. 

Seminars, Journal Reading and Literature Suvey 

The trainee should be given excercises in the form of search for literature regarding certain 
selected subjects and write short papers. Periodic departmental seminars are held where the 
candidate is made to present the paper and then made to answer questions from the other 
postgraduates. The professor plays the role of ao observer and acts as a guide in the discus- 
sion. 

Attendance at Conference 

The postgraduates should be eocouragetl to attend at least one annual or regional ortho- 
paedic surgeons’ conference during their training period. This brings them into conmctwiib 
other senior surgeons and they become familiar wsth varying viewpoints of other surgeons on 
the snbjccts. 
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Uodergraduate Teacbiog 

The training of a postgraduate in orthopaedic surgeory should not only deepen his 
kno^vledge of the subject but also broaden bis outlook and shape him to become a surgeon 
as Vi'eil as a surgical teacher for the future generations of students. As such he should he 
associated in tbe teaching programme for the undergraduates. Teaching helps in the better 
understanding of the subject and trains him in coherent espression of ideas to an audience. 
Tbe trainee should be made to make clinical demonstrations to undergraduate students uho 
are posted in the department. 

The trainee in orthopaedic surgery should be made aware of the work done in the community 
by voluntary agencies for the vocational and economic rehabilitation of the physically handi- 
capped. This makes him realise the role he has lo play in future to guide and co-operate 
in such activities. 



STUDY OF BASIC SCIENCES FOR SPECIALISATION IN SURGERY 
IN GENERAL AND IN ORTHOPAEDICS IN PARTICULAR 

Dr. M. L. Chatt£rjee 


'pHE importaacc of basic sciences in the proper study and understanding of the clinical 
subjects has been appreciated by one and all and repeatedly emphasised. But the integ- 
ration of the study of these with the study of the clinical subjects has not been feasible at 
the undergraduate level for practical reasons. On the other hand, the paradinical subjects 
have frequently enjoyed somewhat better integration with the study of clinical subjects because 
opportunity frequently exists or « created for joint “discussion cuethods of teaching,*’ seminars. 


It is our experience that by the time the undergraduate is ready for the final M.B.B.S. 
examination, or shortly after graduation, he forgets most of the facts and figures he carefully 
studied for his first M.B.B.S. examination. 

For the postgraduate student the problem is somewhat difTctent. He has to become a 
specialist and, therefore, has to study, learn and properly understand the details of all 
knowledge and research observations in that particular discipline. To facilitate this, the know- 
ledge of the basic sciences is essential. “Surgery so far as it is a science at all, is a Biological 
Science. The surgical patient is a Biochemical problem. We aim now just as ofieo at correcting 
disordered Physiology as at correcting disordered Aatomy” (Aird-1960). 

It may be asserted that a renewed and careful study of basic sciences is a belatc the 

basic doctor is considered fit for higher study and for taking a postgraduate examination in 
any of (he surgical specialities. The basic sciences should be taught by recognised teachers of 
these disciplines in collaboration wjih their colleagues of the surgical department by arranging 
occasional seminars and joint discussions. The candidate should be examined by both clinical 
and non-clinical teachers. Only the successful candidates should be eligible for taking the 
mastership or the diploma examination. 

This principle is DOW receiving almost universal support in most parts of the world. Such 
an examination is known as “primary” for the fellowship examination in the U.K. and Ireland. 
U is known ax “Paiv-k” Examination in many Indian UnWersiuex and similar examinations 
known as “diploma in basic sciences” in the Calcutta University where it is a pre-rcquistlc 
qualification for the master’s examinations and all diploma examinations of the Calcutta 
University. 
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form, funclion aod growth potentiality. For the purpose of traumatic surgery and orthopaedic 
surgery, including surgery of congenital malfonnations, a thorough knowledge of osteology, 
syndesmology and myology will be indispensable for obvious reasons. Surface anatomy is as 
important for orthopaedic surgery as it is for any other speciality. The importance of angiology 
for the cardiovascular surgeon, of neurology for the neuro-surgeon, and of splanchnology for 
the general surgeon needs no special mention. 

“Anatomy is to Physiology as Geography is to History. Much of Physiology is an 
account largely in terms of Chemistry and Physics." (Samson Wright.) Outstanding knowledge 
in physiology and bio-chemistry has been gained recently. Only when we know the normal 
functioningof the cell, of the tissues, and of the or^ns of the human body are we placed in a 
position fit for the study of norma] reactions and morbid physiology in response to trauma, 
infection and other abnormal stimuli. In this way we proceed gradually from a study of 
physiology on to a study of pathology. They are intimately linked together. Similarly, phy* 
siology is inseparably connected with bio-chemistry. Physiology, therefore, forms a solid 
foundation on which the structure of the scientific study of medicine stands. 

Knowledge of pathology enables us to study and recognise the aetiology and pathogenesis 
of diseased states of tissues and organs. By obtaining a thorough knowledge of the pathological 
states in a tissue it is possible to understand and explain many of the clinical features. Patho- 
logy, thus, is an unavoidable step leading to the accurate diagnosis of all diseased states. 
A strong presumptive diagnosis can often be arrived at by going carefully into the history of 
the illoess, ccmplaiuts of the patient and results of pathological investigations of blood, urine, 
sputum, body fluids, aspiration and biopsy materials. Radiology is a great help at this stage 
for confirmation. Autopsy examinations help us in further studies of diseased tissue for better 
understanding and applicatlou of knowledge in future. 

A doctor, specially a basic doctor, must be well-versed in the use of common medicines. 
It is equally desirable that a specialist should also be equipped with a basic knowledge of drugs. 
When a patient comes to a doctor he should be considered as a suJFering human being as a 
whole, and not as a case. Although the surgeon is primarily concerned with surgical conditions, 
he cannot afford to be mechanical. He must be capable of using appropriate medicines for the 
relief of common symptoms of the patient without the help of a physician, and as a supple- 
mentry to the operative treatment. 


Success of surgery is very defioitely depeudent on pharmacology. Knowledge of the 
mediciues that are in every-day use is essenlal. for eiample, such medicines as muscle relajanls, 
steroids, antiseptics, basal narcotics, hypnotics and analgesics. 


Diagnosis will be difficult and sometime, impossible in the absence of the knowledge of 
vilamms and hoimones and the pait they play in dcEcienoy diseases. W.thont the knowledge 
ofehemo-therapy, .ntibioiics, anae.theto and blood transfosion, modern surgery would have 
been impossible. Unless one is conve.sant with Ibe pbaroacological basis of actions, reactions 
and ..do effects of drugs, treatment may not only fail to p,„d„ee the desired result bnt it may 
occasionally do harm to the patient. 
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CoDclasiOQ 

Tic following conclusions may be arrived at; 

1. The study of basic sciences is essential for higher study and specialisation in surgery, 
including orthopaedic surgery. 

2. Teaching should be done by the recognised teachers of those disciplines, in collaboration 
with their clinical colleagues if possible, and examination by them. 

3 . Only successful candidates will be eligible for postgraduate examination whether it is 
the diploma or the master’s degree. 
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away from the mam work. The material is easily available and the student is required to study 
and follow the cases which be is actually looking after, during the terms of his study. This study 
will give him a proper training and ample scope at the compilation of an article, which will 
stimulate interest in the collection of materials for publication of articles. 

GUIDANCE AND PLACE OF WORK 

All are unanimous that dissertations should be prepared under the guidance of a professor, 
having at least 4 to 5 years of teaching experience in the subject. It is also agreed by all that 
the dissertation can be prepared only in a teaching hospital attached to a medical college in the 
same university. The majority favours the submission of the dissertation four months prior to 
the examination, some want that it should be submitted one year before the examination. The 
candidate must be informed at least four months before the examination whether his dissertation 
is accepted or not. Though no candidate will be allowed to sit for the examination unless the 
dissertation is accepted, when a thesis is rejected the reasons for rejection should be indicated. 
Such a candidate should be permitted to submit a revised dissertation and if that is accepted 
he will be permitted to appear for the final exarninatioa that very year. Ifhisdisscriatloais 
rejected (he second time he will have to wait for one year. 

There should be no separate cxaminaiioo oa the dissertation. 

PERIOD REQUIRED FOR THE PREPARATION OP DISSERTATION 
Opinions vary on this point. Irrespective of the duration of the course a few fee) that a disserta* 
tion must be submitted a year ahead of the fioal examinations while a few others are content 
that it h presented at the time of the examination. Most, however, favour the presentation 
of the dissertation four months prior to the final examination. This appears reasonable. 

The duration of the course in some universities is two years and in some three, but considering 
the economic conditions of our country, it is better to keep the period as two years only. During 
this time he must be fully engaged in the department, attending night duties, emergency calls, 
assisting operations and operating independently and following post-operative cases, etc. If 
the period is lengthened to thee years (be candidate may have to be allowed to do part-time 
paid work to sustain himself. 

T1.ME OF INTIMATION 

It is fell however that a dissertation should be promptly reviewed and the decision communicated 
within a month of its presentation. An opportunity should be given to the candidate to 
rewrite the manuscript and resubmit it a month ahead of the examination: if the dis- 
sciiation is then acceptable the candidate should be allowed to talc the final examination, other- 
wise he should do it in the following year. 

The consensus of opinion is that there should be three examiners for the correction of the 
dissertation: one is the intcnial examiner under whom the dissertation is prepared, the two 
others being the external examiners. 

It is also accepted by all. save one, that the same examiners v,bo co,nduct the rest of the 
examination, i.c. correction of theory paper and conducting of clinical and oral examinationt, 
should also correct the dissertation. 


THESIS OR DISSERTATION AS A REQUIREMENT IN 
ORTHOPAEDICS 


Dr. C. VyAGWRESWARADU 

Frofessor of Orthopaedics, Andhra MeJictd College, VUakhapainam 

■pOR the preparation of this paper, every endeavour has been made to seek the opinion of a 
^ majority of the orthopaedic surgeons, so that the views expressed in this would be accep- 
table to the majority. Eighleeen orthopaedic surgeons have responded to my questionnaire. 
Even though all have not replied, 1 was able lo get some opinions from most of the orthopaedic 
surgeons who are conducting the postgraduate courses in orthopaedics. Hence this can be 
taken as fairly representative of all the universities. 

All the teachers are in favour ofa thesis ora dissertation being a requisite for the post- 
graduate course in orthopaedics, but there is a difference of opinion as to the choice. 

THESIS VERSUS DISSERTATION 

By thesis is meant the preparation of a paper on a problem, with the aid of laboratory 
experiments on animals or human beings. By dissertation is meant a study of cases of the 
same type OT of different types, numbering from 12 to 20, with a short review of literature on 
each. 

At present, the writing of a thesis is a compulsory requirement in some universities. Five out 
of 18 teachers have replied that prepatation of thesis u their present ptactice Some of them 
favour replacing the thesis by a dissertation because of: 

]. Inadequate facilities, such as laboratories, experimental surgery, etc 

2. The thesis demands more time for its preparalioa thau docs a dissectation and takes a 
big slice out of the time meant for clinical work and other training. 

3. The quality of work is poor for lack of guidance from overburdened teachers. 

Some teachers suggest that whenever a candidate produces a really good thesis, he may be 
exempted from a part or whole of theory examination. This to me is not desirable, because the 
candidate has probably mastered a particular subject by concentrating on it, but what about the 
rest of the orthopaedics, which he must kiuiw. This concession defeats the purpose of the theory 
examination, which is to ascertain whether the candidate has a grasp of the whole subject and 
not one particular area. 

I support the suggestion that the wortoa hp, yAcfAd 1A.S., a-sui Oic this 

credit may be given when occasion arises. 

DISSERTATION 

Fifteen out of eighteen postgraduate teachos prefer a dissertation of 20 case studies to a thesis 
because it can be prepared while the student is undergoing clinical training without taking him 
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is not available for the postgraduates, it is too much to expect of them to bear the cost 
of the postgraduate education extending over a period of six years in addition to time already 
spent in the undergraduate education. 

Assuming that the recommendation of the orthopaedic section of the Association of Surgeons 
of India that there should be a postgraduate course for the Master's degree in orthopaedics 
will be accepted by the authorities concerned, let us now consider the methods of assessment 
of the performance of the postgraduates throughout the course. It is essential that there 
should be periodic assessment of the work of every candidate by the respective teachers and 
at the end of the first year there should be a university examination in basic sciences and 
principles of general surgery. It is advisable to co-opt an orthopaedic specialist with the 
examiners in basic sciences and principles of general surgery to avoid unnecessary hardships 
for the examinees. There may be one theory paper of three hours in each of the following 
subjects: anatomy, physiology including biochemistry, pharmacology, pathology including 
microbiology, and principles of general surgery. A clinical examination consisting of one 
long case and three or four short cases may be held by a general surgeon together with an 
orthopaedic specialist, yira voce examinations in all the five subjects may be held. Un- 
fortunately, at present due importance is not given to assessment of day-io-day work of 
the candidates and further the marks awarded for this work are not always taken into account 
during the university examinations before deciding the results. 

In our opinion not less than 25 per cent of the total credit should be given to the candidate's 
day-to-day work before deciding the result of each candidate at every university examination. 
It 1$ indeed a great pity that we are at present leaving the fate of every candidate to the vagaries 
of one university examination instead of depending on the average of many tests during the 
whole course. 

Now to consider (he methods of assessment in (be main subject of orthopaedics, we would 

like (0 stress the importance of bolding periodic tests both in theory and clinical throughout 
the two years' course and give due credit to the candidate's performance in these tests when 
his final result is decided at the time of the university examinatJoa. Since a separate paper 
has been written on the subject “Thesis or Dissertation as Requirement,” we do not propose 
to deal with this aspect of assessment. With regard to the theory papers in the’univenity 
examiaation (be consensus of opinion is in favour of three papers of the duration of three 
hours each. In some of the universities one paper contains two questions on large subjects 
and the candidate is required to write an essay on one of the two subjects for three hours. In 
our opinion this will give an idea to the examiner whether a candidate has grasped the salient 
features in a large subject and has the ability to arrange his facts in an essay form. It will 
also promote his assessment of the various methods of diagnosis, ircaimeot, etc. 
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METHODS OF ASSESSMENT 

P. K. DUIUlSWAUl 

Director-Professor, Central Insiituie of Orthopaedics, Safdaijang Hospital, iVcif Delhi 

TN our country, rightly, or wroDgly, we have always ^vcn great iroportance to examinations. 

In the existing circumstances, examinations may be considered by many as a necessary 
evil. For quite some lime we may not have an adequate number of competent teachers 
who can not only give proper training to postgraduates but also assess their day-to-day work 
as satisfactory from every point of view so as to do away with examinations altogether. In 
most European nations, four to six years of training in otibpaedics under a recognised teacher 
is necessary before one becomes a specialist. As a rule, the postgraduates do not have to 
pass any special examination at the end of their training. In the United Kingdom, however, 
the t/niversi'ty of Liverpoof awards the degree of Afaster of OitAopaedrc Sargety (M-CIt. Octlt}- 
In the United States the postgraduates undergoing training in orthopaedic surgery have to 
pass two examinations. The first examination in basic sciences may be takes at the start of 
the training in the speciality of orthopaedics. The second examination which is only tn ortho- 
paedies should be taken four years later. Three years* residency in orthopaedic surgery in a 
reconised intitution is essential. 

In our country we are faciog special problems in postgraduate medical education in general 
and in various specialities in particular. It is beyond the scope of this paper to discuss 
whether, in the present economic conditions in our country, it is desirable to insist on esery 
postgraduate who wishes to specialise in orthopaedic surgery to secure a Slaslefs degree in 
general surgery before registering bimself for the Master’s degree in orthopaedic surgery. 
As a matter of fact, at the August 1964 Coaference of the Orthopaedic Section of the Asso- 
ciation of Surgeons of India, it was unanimously decided that after completing one year of house 
surgeoncy in addition to the compulsory rotating house surgeoncy (internship), every post- 
graduate must undergo three years of training in an institution recognised for postgraduate 
training in orthopaedics before be is permitted to appear for the Master's degree in ortho- 
paedic surgery of the respective university. It was decided that the first year should be spent 
on learning basic sciences and principles of general surgery and the remaining two years 
should be devoted to orthopaedics. At the end of the first year there should be an examination 
in basic sciences conducted by teacbcisso the rtspedive sobjtcts with the co-operotico of ois 
orthopaedic specialist and another in principles of general surgery by a general surgeon with 
the co-operation of an orthopaedic specialist. It must be admitted that the period of three 
years is too short to produce the competent and mature orthopaedic specialist which one 
comes across in U.K. or U.S. A., where the total period of postgraduate training extends 
over six years or more. However, since an adequate number of suitable posts or scholarships 



REPORT OF THE SUB-COMMITTEE ON ORTHOPAEDICS 

Prof. B. N. Sinha 

Chairman and Head of the Department of Orthopaedic Surgery, Medical College, Lucknow 

Prof. P. K. Durabwami 

Rapporteur and Director, Central Inslilule of Orthopaedics, 

Sqfdarjang Hospital, tfeiv Delhi 


INSTITUTION REQUIREMENTS 

r^ERTAIN prcrequisitts should bo fuimied lo ensure proper standirds of training. The 
teacher-student ratio and the bed strength in every training centre should bcapproji- 
mately increased. The orthopaedic department should be given the status of an independent 
department with full academic freedom. There should be proper collaboration and co-ordtna- 
tiou among the dilferent disciplines to ensure smooth organisation and implemenlatipn of the 
training programme. There should be adequate facilities for a departmental library, for 
maintenance of records, secretarial assistance, including the services of statisticians, and a 
proper follow-up system There should be adequate residential accommodation for all 
posmraduales during the .training period. All postgraduates should receive either stipends 
or study leave with full pay, if in service, for the slipnialcd period of training. To improve 
standards there should be etchange of teachers among various orthpaedic centres. The 

cschange should be encouraged by giving leave and linancial assistance. A similar programme 
should be instituted for the postgraduate students also. The administration of teaching hospi- 
tals should be tun in such a way as lo aid the teaching and training in orthopaedics. 

METHOD OF SELECTION AND MINIMUM REQUIREMENTS 
All registered graduates with M.D.B S. degree approved by the Medical Council .of India 
arc eligible provided they have completed one-year housemansbip or an equivalent post in a 
recognised pre- or paraailinical depatlmcnl approved by the Faculty of Medicine for this 
purpose and provided their academic record and testimonials from their teachers tegardms 
the, t work and aptitude ate satisfactory. All candidates should be selected on merit preferably 

foIIoMing an in(er>iew. 

DURATION AND CONTENTS OF THE M.S. (ORTH.) DECREE COURSE 
The course should be full-time for three years The tint year of training should be in the 
ptt-clinical, para-clinical and allied clinical descipline. organised by the otlhopacdic ocimnmenl 
in collaboration with the departments concerned. The eemaming two years ...oulJ be ta- 
wrvictt irainiog io the orthopaedic dcpartnicat. 
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on ihe diS'erential diagnosis rather thao on the actual diagnosis of the case. Our experience 
IS that some candidates blurt out the correct diagnosis oo incorrect physical findings. 

Coming to the practical examination, it is not possible in certain centres to secure enough 
cadavers for examinees to perform operations on them. Even if one or two cadavers are 
available they are generally so shrivelled that no operations can be performed. The consensus 
of opinion among the examiners is that this can be replaced by a viVn voce examination on the 
indications and essential details of operative techniques as well as on dissected specimens. 
This should be followed by a v/in loce examination on (i) pathological specimens, (ii) histo- 
logical slides, (iil) lotnimenls, prosthetic and orthotic appliances, and (iv) roentgenograms. 

The total number of examiners and the proportion between the number of external and 
internal examiners vary from one university to another. This does not really matter so long 
as the examiners know for certain the standard that is expected of the candidates to pass the 
examination. If the suggested methods of assessment are combined with proper selection of 
postgraduates in every university the present high percentage of failures among the post- 
graduates can be avoided. 
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METHODS OF TRAINING 

The basic part of the training should be in the management of emergency cases, graded 
responsibility in the pre-operative and post-operative care of patients and the performance of 
operations under supervision. The students should familiarise themselves with the methodology 
ofresearch. They should learn the techniques of total rehabilitation vvhich include physio- 
therapy and occupational therapy. Apart from didactic lectures and bedside clinics, regular 
autopsy and clinico-pathological conferences in collaboration with other disciplines should be 
arranged. Reviews of journals should be made. The students should be trained in the 
maintenance of records and follow-up of cases. They should also be given responsibility in 
undergraduate leaching. 


ASSESSMENT AND EXAMINATION 

Due importance should be given to the assessment of the day-to-day work of the candidates 
at the final examination. The thesis should be accepted as a method of assessment. Where 
proper facilities for research are lacking a dissertation should be accepted instead of a 
thesis. 

Part I examinations should be held at the end of the first year in the following subjects: 
anatomy including embryology, physiology including bioebemisiry, pathology including 
microbiology, pharmacology and fuadameoul principles of surgical practice. There should 
be theory and oral examinaiioas conducted by tbe orthopaedic department in collaboration 
with the other deportments concerned. Part II examination at tbe end of the thrce->ear 
course should consist of theory, clinical, practical and oral examiDstions on all aspects of 
orthopaedic surgery and rehabilitation. No candidate should be permitted to appear for 
Part II until he hat passed tbe Part I examination. 

It will be desirable to have an all-India panel of examiners in the speciality to ensure 
uniformity of standards in examination and assessment. 

DIPLOMA COURSE 

The method of selection for the diploma course should be the same as for M-S. (Ortho- 
paedics) degree course. The durstioa of the course should be one year full-time with necessary 
adjustments made in tbe method of training and contents of the course. No thesis or disser- 
tation should be required. Assessment should be made on the basis of a university exami- 
nation in theory; clinical, practical, and oral. 
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SELECTION CRITERIA 

Selection of candidates foe speciality traimag must take note of, first, the specialist require- 
ments of the community ; secondly, the role these specialists have to play; and, finally, their 
aptitude and previous contact with the spedality. 

It is generally accepted that for anaesthesiology we need two types of training : (1) a short 
duration training lasting 12-18 months, with greater emphasis on practical training and leading 
to the diploma in anaesthesiology, and (2) a more elaborate exhaustive and longer period of 
training lasting 2-3 years with bias towards academic work, exposure to methods of research and 
teaching and advanced type of speciality work, leading to the degree of M D. in anaesthesiology. 
The criteria and methods for selection to these two categories, therefore, shall of necessity vary 
as the role which these specialists have to play ditfccs. The suggested methods of selection art; 

A. For Diploma in Anaesthesiology: 

(il Possess’on of a medical degree from a recognised university. 

(u) One yetr’s post-internship house appointment in the departments of medicine or sur- 
gery or anaesthesiology. 

Clause 2 above can be relaxed if the candidate possesses not less than one year's practical 
experience in administration of anaesthetics in a hospital with not less than 50 beds for surgical 
patients or surgical specialities, or has been graded as a specialist in the Armed Forces, or has 
personally, on recorded occassions and duly certified by head of the institution, administered not 
less than 200 anaesthetics out of which at least 50 should have been for major surgical proce- 
dures. 

B. For higher qualifications (M.D. Anaesthesiology): 

The rote of these specialists will be to hold senior hospital service or junior teaching appoint- 
ments. It is not intended to equate them with those who wish to train for hl.S. in general 
surgery. Whereas the degree of M.S. in India qualifies a young doctor to receive further train- 
ing in surgery (just like iKose who obtain F.R.C.S. from the U.K.) so those who qualify for the 
award of M.D. (Anaesthesiology) arc more or less finished products and full grown specialists. 
These specialists should have attained a fairly high standard of proficiency and with credit be 
able to head the anaesthesiology departments in medium-sized institutions. With this funda- 
mental difference in their role, I have always felt that criteria for selection as defined for training 
for M.S. in surgery cannot be applied to those wishing to train for M.D. (Anaesthesiology). 

Whereas one can accept for M.S. traioiog a bright fresh product who has passed bis M.B. 
with a high percentage of marks and some distinction, after a year’s house job, I find it diffi- 
cult to change such a candidate into a full-fledged specialist who unlike M.S. in surgery does not 
begin his true specialist training but has reached a maturity in training to stand on his own and 
p ay the role of a full specialist. With this in view I suggest the following criteria for selection 
for M.D, (Anaesthesiology) training. 

(a) A medical degree from a recognised university, not less than 2 years prior to comments- 
ment of traming. 
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(b) Completion of professional trafoing nitb not more tban ttra failares in bis entire 
medical career. 

(c) Experience of a house appointment in surgery, medicine or anaesthesiology for not less 
than one year. 

(d) Diploma in anaesthesiology from a recognised institution on production of satisfactory 
evidence of having held for not less than six months the post of anaesthetist in a recognised 
hospital. 

DURATION AND CONTENTS OF COURSE 

If the criteria suggested above for selection arc rigidly followed a uniformity can be suggest- 
ed in respect of duration of course. It is felt that for diploma the duration of course should be 
one calendar year. This period nill be adequate to cover both the theoretical and practical 
parts of training. 

For M.D. (Anaesthesiology) the duration of course should be two or three >ear8 depend- 
ing upon \vhether the postgraduare is a full-time student or is a staff member of the institution 
where he is registered. It is naturally not possible for a staff member to devote as much time 
to bis training as a full-time student can. The former has to accept the full service load of 
the department, routine and emergency. It is felt that a full.iime postgraduate will perform 
selected type of work and be relieved two or three times a week from routine theatre schedules to 
work at his thesis and attend morning teachiog programmes. The departmental postgraduate 
will have less free time for such a study. 

It cannot however be adequately stressed that the periods specified should be spent in loio 
by tbe postgraduate at the institution where he is registered. To spend a few months and even 
that irregularly and carry out thesis work and the major part of the training outside the institu- 
tion is not conducive to organised work and progress. 

CONTESTS OF COURSE 

Anaesthesiology entails a detailed study, not only of the speciality itself but also of several 
allied sciences. Anaesthesiology has wide and close contract with several basic and clinical 
sciences and it is felt that tbs coune should broadly coser the teaching of the following subjects. 
Sonifof these can be covered by normal talks, some by bedside and theatre discussions and 
demonstrations and j el others by well designed seminars with or without participalion by other 
disciplines, it is naturally impossible to cover the entire field of training by any tailored 
course. As a specimen. I suggest the following contents of course for .M D. (Anaetfiestologyj. 
To suit individual problems we may inlrovtuce changes. 
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SH.ECnON CRITERTA 

Selection of candidates for speciality training must take note of, first, the specialist require- 
ments of the community ; secondly, the role these specialists have to play; and, finally, their 
aptitude and previous contact with the speciality. 

It is generally accepted that for anaesthesiedogy we need two types of training: (1) a short 
duration training lasting 12-18 months, with greater emphasis on practical training and leading 
to the diploma in anaesthesiology, and (2) a more elaborate exhaustive and longer period of 
training lasting 2-3 years with bias towards academic work, exposure to methods of research and 
teaching and advanced type of speciality work, leading to the degree of M.D. in anaesthesiology. 
The criteria and methods for selection to these two categories, therefore, shall of necessity vary 
as the role which these specialists have to play differs. The suggested methods of selection are: 

A. For Diploma in Anaesthesiology: 

(i) possess’on of a medical degree from a recognised university. 

(ii) One year's post-internship house appointment id the departments of medicine or sur- 

gery or anaesthesiology. 

Clause 2 above can be relaxed if the candidate possesses not less than one year’s practical 
experience in administration of anaesthetics in a hospital with not less than 50 beds for surreal 
patients or surgical specialiiies, or has been graded as a specialist in the Armed Forces, or has 
personally, on recorded occassions and duly certified by bead of the institution, administered not 
less than 200 anaesthetics out of which at least 50 should have been for major surgical proce- 
dures. 

B. For higher qualifications (M.D. Anaesthesiology): 

The role of these specialists will be to bold senior hospital service or junior teaching appoint- 
ments. It is not intended to equate them with those who wish to train for M.S. in general 
surgery. Whereas the degree of M.S. in India qualifies a young doctor to receive further train- 
ing in surgery (just like those who obtain F.R.C S. from the U.K ) so those who qualify for the 
award of M.D. (Anaesthesiology) are more or less finished products and full grown specialists. 
These specialists should have attained a fairly high standard of proficiency and with credit be 
able to head ihe anaesthesiology departments in medium-sized institutions. With this funda- 
mental difference in their role, I have always felt that criteria for selection as defined for training 
for M.S. m surgery cannot be applied to those wishing to train for M.D. (Anaesthesiology). 

Whereas one can accept for M.S. tTaining a bright fresh product who has passed his M.B. 
v.iih a high percentage of marks and some distinctioa. after a year’s house job, I find it diffi- 
cult to change such a candidate into a full-fledged specialist who unlike M.S. in surgery does not 
begin his true specialist training but bas reached a maturity in training to stand on his own and 
play the role of a full specialist. With tl^ ia view I suggest the following criteria for selection 
for M.D. (Anaesthesiology) training. 

(a) A medical degree from a recognised oniveraty, not less than 2 years prior to commence- 
ment of training. 
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(b) Completion of professional training with not more than two failures in bis entire 
medical career. 

(c) Experience of a house appointment in surgery, medicine or anaesthesiology for not less 
than one year. 

(d) Diploma in anaesthesiology from a recognised institution on production of satisfactory 
eWdcnce of having held for not less than six months the post of anaesthetist in a recognised 
hospital. 

DURATION AND CONTENTS OF COURSE 

If the criteria suggested abose for selection arc rigidly foliowed a uniformity can be suggest- 
ed in respect of duration of course. It is felt that for diploma the duration of course should be 
one calendar year. This period « ill be adequate to cover both the theoretical and practical 
parts of training. 

For M.D. (Anaesthesiology) the duration of course should be two or three years depend- 
ing upon whether the postgraduate is a full-time student or is a staff member of the institution 
where he is registered. It is naturally not possible for a staff member to devote as much time 
to his training as a full-time student can. The former has to accept the full senice load of 
the department, routine and emergency. It is felt that a full-time postgraduate will perform 
selected type of work and be relieved two or three times a week from routiae theatre schedules to 
work at his thesis aad attend morning teaching programmes. The departmental postgraduate 
Kill have less free time for such a study. 

It cannot however be adequately stressed that the periods specified should be spent Inioto 
by the postgraduate at the institution where he is registered. To spend a few months and even 
that irregularly aad carry out thesis work aad the major part of the training outside the institu- 
tion is not conducive to organised work and progress. 

CONTENTS OP COURSE 

Anaesthesiology entails a detailed study, not only of the speciality itself but also of several 
allied sciences. Anaesthesiology has wide and close contract with several basic and clinical 
sciences and it is felt (hat the course should broadly cover the teaching of the following subjects. 
Some of these can be covered by normal talks, some by bedside and theatre discussions and 
demonstrations and yet others by welt designed seminars with or without participation by other 
disciplines. It is naturally impossible to coter the entire field of training by any tailored 
course. As a jpccimm. J suggest the following contents of course for Al D. (’AnaciheiioJogy). 
To suit individual problems we may tncroduoe changes. 
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agents and drugs which have a specific bearing on anaesthesiology. Physiology of respiration, 
circulation, eudocrioes, liver, renal function, central and autonomic nervous systems and neuro* 
muscular transmission are some of the aspects. Similarly, pharmacology of anaesthetic agents 
and drugs having their application in relation to the above stated systems and organs should be 
included in the course. 

(iii) Oiher basic disciplines like physics, pathology, microbiology and medical statistics 
should be included in the training programmes in so far as they concern the anaesthetist. Twenty- 
six well-designed lectures on each of these topics will mostly cover the needs. Some of these can 
be delivered by teachers of the respective departments. A working knowledge of medical elec- 
tronics covering the equipment employed for monitoring in the operating theatres should be 
covered by a biophysicist or an electronics engineer. 

B. Clinical Sciences 

(1) Clinical sciences as related to anaesthesiology. These should include essential topics as 
they concern the anaestheist in respect of the following specialities. 

(a) General Medicine iocluding medical assessment of the surgical patient. 

(b) General Surgery including pre-and post-operative cate. 

(c) Elements of Cardiology including diagnostic procedures. 

(d) Endocrinology. 

(e) Radiology of common respiratory and cardiac diseases. 

(() Pediatcict. 

fg) Neurology and Neurosurgery including essentiaU of e.g. 

(h) Psychiatry with emphasis on emotional behaviours and essentials of medical hypnesis. 

(2) Anaesthesiology — various aspects of anaesthesiology including history, various types of 
anaesthetic equipment, agents, gases and techniques and anaesthetic procedures for various 
specialities must be covered in nearly 200 lectures/tutorials/leciure demenstrations and seminars. 

In view of the shorter period of (raining and greater emphasis on practical aspects of train- 
ing for diploma course, the contents of the above course can be reduced to nearly a third 
by suitable adjustment. The progress of traioing has to be adynamic one and a review of 
the material and methods has to be continuously applied to suit the everchanging patterns of 
medical education. 

In addition to the above contents of course, efforts must be made to inculcate in the post- 
graduates the habit of self-study so that they engage in wide reading not only of standard text- 
books and monographs but also of journals of their own and allied specialities. 

METHODS OF TRAINING 

It is true that the final goal of good training is the benefit that can accrue to humanity. 
This is even more true of anaesthesiology, where decisions howsoever momentous have to be 
instantaneous. There is no time to discuss, consult or obtain a second opinion during an 
anaesthetic problem. For this reason, more than any other, good practical training must form 
the hath cote of mtthofc of ttainin, m aoaertlicslolo,y. Not that it il desired to delath the 
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academic side of training, as research in a broader context forms as much a part of human 
service as the routine hospital service. 

I feel, for diploma in anaesthesiology, greater stress must be laid on aspects of training that 
produce an anaesthetist capable of administering a safe anaesthetic for routine service. Empha- 
sis must be laid on a practical approach to the problems. By demonstrations, daily practice and 
table/side discussions more can be learnt than in the classroom. Side by side with practical 
training, demonstrations and case discussions there should be a well designed course of lectures 
and seminars on various topics. The topics should include basic and clinical sciences as related 
to anaesthesiology in addition to anaesthesiology. 

For M.D. in anaesthesiology} it is naturally impossible to design a course w'bich should be 
broad and wide enough to cover all aspects of the speciality. Much of the reading of 
literature and standard books in the speciality and the allied sciences will have to be done by the 
postgraduates on their own. It is, however, necessary that adequate guidance should come 
from the teachers and postgraduates encouraged to prepare selected topics for presentation 
in departmental conferences. 

At the All-India Institute of Medical Sciences, the first institution in this country to start 
M.D. in anaesthesiology, training is broadly conducted on the following pattern. 

During the two years of stay in the department the postgraduates attend the routine 
clinical work Including lisu from speciality departments in the morning hours. The post- 
graduates are detailed for theatre duties under a staff member to assist and conduct tarroui 
operating lists including major anaesthetic problems. On two mornings they perform their 
experimental and emergency duties along with staff members and take actlse part in the manage- 
ment of patieots in the intensise care unit and those with cardiological or respiratory problems. 
During the clinical work they are also associated wiib pre-anaesthetic assessment, manage- 
ment of pain problems, recovery room and respiratory unit- The clinical experience gained 
by the postgraduates, therefore, does not restrict itself to the routine administration of 
anaesthesia, but gives them a much broader perspective by which they participate in various 
medical and surgical problems such as care of (be comatose patients and those with circulatory, 
respiratory and pain problems. 

The afternoons are mainly devoted to organised teaching. Two da}S a week, prepared talks 
are given on topics announced well in advance. Some of these topics arc presented by the 
senior staff members and others by the postgraduates. A postgraduate is usually assigned 
a topic once in 3 months and is gisen 4-6 vsecLs for its preparation and, whenever a topic is 
assigned to a postgraduate, a senior staff member is nominated as moderator. The moderator 
has to guide the postgraduate with prepration and presentation of maieiial and to cover the 
points requiring further clarificatioo. In addition to the prepared talks, students attend a 
weekly mcetiog for the staff and postgraduates of the departments of cardiology, cardiac 
surgery, anaesthesiology and radiology, lo addition a weekly 'poor risk* conference it con- 
ducted by the department of anaesthesiology, vshcre postgraduates and teachers of the depart- 
tacnlandofoiherallicddisciplicesdiicuvs probicmsof cases awaiting surgery. This leaching 
exercise is of great value and helps to develop a scienufic approach lo the medxal aisessmcnt 
of a surgical patient. The diKUSxions arc recorded and, ia addition to the immediate benefit. 
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agents and drugs which have a specific bearing on anaesthesiology. Physiology of respiration, 
circulation, eudocrioes, liver, renal function, central and autonomic nervous systems and neuro- 
muscular transmission are some of the aspects. Similarly, pharmacology of anaesthetic agents 
and drugs having their application in relation to the above stated systems and organs should be 
included in the course. 

(iii) Other basic disciplines like physics, pathology, microbiology and medical statistics 
should be included in the training programmes in so far as they concern the anaesthetist. Twenty- 
six well-designed lectures on each of these topics will mostly cover the needs. Some of these can 
be delivered by teachers of the respective departments. A working knowledge of medical elec- 
tronics covering the equipment employed for monitoring in the operating theatres should be 
covered by a biophysicist or an electronics engineer. 

B. Clinical Sciences 

(1) Clinical sciences as related to anaesthesiology. These should include essential topics as 
they concern the anaestheist in respect of the following specialities. 

(a) General Medicine including medical assessment of the surgical patient. 

(b) General Surgery including pre-and post-operative care. 

(c) Elements of Cardiology including diagnostic procedures. 

(d) Endocrinology. 

(e) Radiology of common respiratory and cardiac diseases. 

(f) Pediatrics. 

(g) Neurology and Neurosurgery including essentials of e.g. 

(hi Psychiatry with emphasis on emotional behaviours and essentials of medical bypnesis. 

(2) Anaesthesiology— various aspects of anaesthesiology including history, various types of 
anaesthetic equipment, agents, gases and techniques and anaesthetic procedures for various 
specialities must be covered in nearly 200 lectures/iutorials/lecture demenslrations and seminars. 

In view of the shorter period of training and greater emphasis on practical aspects of train- 
ing for diploma course, the contents of the above course can be reduced to nearly a third 
by suitable adjustment. The progress of training bas to be a dynamic one and a review of 
the material and methods bas to be continuously applied to suit the everchanging patterns of 
medical education. 

In addition to the above contents of course, efforts must be made to inculcate in the post- 
graduates the habit of self-study sc that they engage in wide reading not only of standard text- 
books and monographs but also of journals of their own and allied specialities. 

It is true that the final goal of good traim’ng is the benefit that can accrue to humanity. 
This is even more true of anaesthesiology, where decisions howsoever momentous have to be 
instantaneous. There is no time to discuss, coi^lt or obtain a second opinion during an 
anaesthetic problem. For this reason, more than any other, good practical training must form 
the hard core of methods of training la anaesthesiology. Not that it ij desired to detach the 
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thesiology must have adequate knowledge and training 10 be able to cover important topics in 

basic disciplines by well-planned talks, demonstrations, seminars and visits to museums. In 

addition to the facilities available in the anatomy and pathology museums, the department of 

anaesthesiology should have a collection of anatomy and pathology specimens relating to 
anaesthesiology. These with descriptive literature could be displayed in the departmental 
museum along with charts, graphs, photographs and models. Many institutions have no 
facilities even for elementary teaching of biophysics and biometrics. These are important 
subjects for graduate students, even more so for those specialising in anaesthesiology. Part- 
time services of a physicist who has a bias towards medical physics and electronics can be of 

immense value. Many contributions to the postgraduate medical education in anaesthesiology 
have come from those departments which bad on their staff medical physicists especially alive to 
the physical problems of anaesthesiology. 

The next question that needs to be answered is how much of the basic sciences should be 
taught to postgraduates in anaesthesiology. Most universities try to answer this question by 
stating? “A knowledge of Basic Sciences as related to Anaesthesiology.” This naturally leaves 
the details to the teachers concerned. 

The orbit of basic sciences is too Urge to specifically state how much a postgraduate must 
know. However the students must at least acquire undergraduate knowledge of anatomy and 
physiology of nervous, respiratory, cardiovascular and endocrine systems and special organs. 
Pharmacology of drugs, gases and oiher agents employed in the preparation and treatment of 
the surgical patient and used before, during and after anaesthesia must also be taught. Very 
litlle of pathology aad microbiology arc required ia the training of anaesthesiology. This 
includes essentials of general pathology, changes in anoxia, congesUve heart failure, respiratory 
and cardiovascular disorders and problems of infection such as aspects and sterilisation of 
anaesthetic equipment, hospital cross infection, respiratory infections and disscminaiioa of 
infection from one body zone to the other or from a patient to another. Some part of basic 
sciences training will of necessity devolve on teachers in anaesthesiology. 

Furthermore, as most basic sciences teachers arc not fully conversant with the rcquircmenis 
ofaoacsthcttsts. it may be belter to leave the assessment ia basic sciences to the anaesthetists 
who can concern themselves moie with aspecu of basic sciences of everyday application lo 
their speciality. The process of teaching and assessment in basic sciences as related to 
anaesthesiology is in fact a learning process by teachers in basic disciplines. 

THESIS OR DISSERTATION 

There exists considerable difference of opinioo between educators on the question whether 
thesis should be a part of the examinations like M.Sa, .\LS.,>I.D. Ph.D., or D Sc. or only for 

some of these examinations. 

Till 1952 or so the only postgraduate quahficauoB m anaesthesiology available in India 
inJ ihc UniltJ Kinsdom »as Diploma ia Anacsihoia. A ptcicqoiuu: for ihU caaminalion 
aailhepiodaclionbythacaadidalc of a pioofof havio, p«tK>nally admiaiilctcd a cam, a 
numb.ioranacilhclicaonrtcoidtd occa.ioafc .hid, iaduded a cenaia numUr fo, map., 
■aiEical proctdu.es. aud the eaamioms board couU demarrd a cerriried record of rueb .orb. 
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the department collects a good teaching material io the form of a “Poor Cases Library. At 
intervals, a review of the progress of departmental experimental projects is arranged. Teaching 
also includes posing of examination questions at intervals to encourage students to answer the 
questions in the most effective manner. Six to eight weeks before an examination a course for 
tutorials is arranged. Administration of anaesthetics, familiarity with anaesthetic equipments 
and anaesthetic techniques are thus a feature of the training programme. The students can in- 
terrupt the speaker at any time and ask for any darificatioa and the speaker too can ask 
questions. This has a great value, as the students come prepared. A monthly teaching 
calendar of the department is published in advance which covers anaesthesiology, basic and 
clinical sciences. This includes lectures, slides, seminars, demonstrations and specimen studies. 
Help is taken from various museums and basic science teachers for this purpose. A few talks 
are also arranged by the departments of endocrinology, biochemistry, radiology and cardiology 
to cover aspects of iheir specialities pertaining to anaesthesiology. The postgraduates are 
encouraged to give selected talks or lecture demonstrations to the undergraduates. The 
journal clubs are an important feaiure of the teaching programmes, where the postgraduates 
are given topics on uhich they review recent literature. The wider aspects of training include 
partieipaiiOQ in inter-departmental seminars and discussions, presentation of case reports and 
papers at the speciality conferences. Each postgraduate i$ encouraged to be an author or a 
joint author of at least two papers during his 2-3 years of stay. These considerably widen 
his outlook and ability to look up refereoces. review literature and present data in a scientifie 
and effective manoer. 


TEACHING OF PATHOLOGY AND BASIC SCIENCES 
Basie Sciences in tne Cutriculum 

Impact of basic sciences on teaching of anaesthesiology has been particularly significant. It 
has been rightly stressed that anaesthesiology is based not only on clinical sciences but also 
on basic disciplines as anatomy, physiology, pharmacology, pathology and medical physics. 

How much of basic sciences should be taught and by whom’ Ideally this should be by 
teachers of the respective disciplines who by continuous pit>cess of learning and association with 
the teachers of anaesthesiology develop an appreciation of their needs 

This is however not always possible. The basic science departments in addition to the 
load of undergraduate and postgraduate teaching arc requested by numerous clinical depart- 
ments for specially tailored courses in basic disciplines for clinical postgraduates. The depart- 
ment of anaesthesiology may, for example, approach the department of physiology to cover 
for them such topics as pain, consciousness, respiration, cardiac action, cndocrines and the 
like. Similar demands may come from other clinical disciplines. It is naturally impossible 
to expect full training m basic sciences from bask^departments. A satisfactory method can be 
evolved by designing an integrated course, C0R,piiuag important and common topics which 
could be conducted by basic departments on an institutional basis each year. The topics selec- 
ted should be of common interest to the postgraduaies of different disciplines. 

In addition to a wide-based comman trsuiung ptograrrmc in basic sciences, supplementalioa 
training will be necessary within the department of anaesthesiology. Teachers of anaes- 



roSTGRADUATE TEACUINQ IN ANAESTHESIOLOGY 


51 ? 


Ihe^iology must ha\e adequate knowledge and training to be able to cover important topics in 
basic disciplines by well-planned talks, dcmoostrations, seminars and visits to museums. In 
addition to the facilities available in the anatomy and pathology museums, the department of 
anaesthesiology should have a collection of anatomy and pathology specimens relating to 
anaesthesiology. These with descriptive literatore could be displayed in the departmental 
museum along with charts, graphs, photographs and models. Many institutions have no 
facilities even for elementary teaching of biophysics and biometrics. These are important 
subjects for graduate students, even more so for those specialising in anaesthesiology. Part- 
time services of a physicist who has a bias towards medical physics and electronics can be of 
immense value, hfany contributions (o die postgraduate medical education in anaesthesiology 
have come from those departments which had on their staff medical physicists especially alive to 
the physical problems of anaesthesiology. 

The neat question that needs to be answered is how much of (he basic sciences should be 
taught to postgraduates in anaesthesiology. Most universities try to answer this question by 
stating.* ''A knowledge of Basic Sciences as related to Anaesthesiology/’ This naturally leaves 
the details to the teachers concerned. 

The oibit of basic sciences is too large to specifically state bow much a postgraduate must 
know. However the students must at least acquire undergraduate knowledge of anatomy and 
physiology of nervous, respiratory, cardiovascular and endocrine systems and special organs. 
Pharmacology of drugs, gases and other agents employed in the preparation and treatment of 
the surgical patient and used before, during and after anaesthesia must also be taught. Very 
little of pathology aad microbiology are required is the uatniog of anaesthesiology. This 
includes essentials of general pathology, changes io anoxia, congestive heart failure, respiratory 
and cardiovascular disorders and problems of infccuon such as aspects and sterilisation of 
anaesthetic equipment, hospital cross infeclioo, respiratory infections and dissemination of 
infection from one body zone (o (he other or from a patient to another. Some part of basic 
sciences training will of necessity devolve on teachers io anaesthesiology. 

Furthermore, as most basic sciences teachers are not fully conversant with the requirements 
of anaesthetists, it may be better to leave the assessment io basic sciences to the anaesthetists 
vvho can concern ihcmselses raoic with aspcca of basic sciences of everyday application to 
their speciality. The process of teaching and assessment in basic sciences as rebted to 
anaesthesiology is in fact a learning process by teachers io basic disciplmes. 
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the department collects a good teaching material io the form of a “Poor Cases Library." At 
intervals, a review of the progress of departmental experimental projects is arranged. Teaching 
also includes posing of examination questions at intervals to encourage students to answer the 
questions in the most effective manner. Six to eight weeks before an examination a course for 
tutorials is arranged. Administration of anaesthetics, familiarity with anaesthetic equipments 
and anaesthetic techniques are thus a feature of the training programme. The students can in* 
terrupt the speaker at any time and ask for any clarification and the speaker too can ask 
questions. This has a great value, as the students come prepared. A monthly teaching 
calendar of the department is published in advance which covers anaesthesiology, basic and 
clinical sciences. This includes lectures, slides, seminars, demonstrations and specimen studies. 
Help is taken from various museums and basic science teachers for this purpose. A few talks 
are also arranged by the departments of endocrinology, biochemistry, radiology and cardiology 
to cover aspects of iheir specialities pertaining to anaesthesiology. The postgraduates are 
encouraged to give selected talks or lecture demonstrations to the undergraduates. The 
Journal clubs are an important feature of the teaching programmes, where the postgraduates 
are given topics on >shich they review recent literature. The 'vider aspects of training include 
participaiion in inier-departcneotal seminars and discussions, presentation of case reports and 
papers at the speciality conferences. Each postgraduate is encouraged to be an author or a 
joint author of at least two papers during bis 2*3 years of slay. These considerably widen 
his outlook and ability to look up references, review literature and present data in a scientific 
and effective manner. 


TEACHING OF fATHOLOGY AND BASIC SCIENCES 
Basie Sciences in tne Cuiriculum 

Impact of basic sciences on teaching of anaesthesiology has been particularly significant. It 
has been rightly Stressed that anaesthesiology is based not only on clinical sciences but also 
on basic disciplines as anatomy, physiology, pharmacology, pathology and medical physics. 

How much of basic sciences should be taught and by whom’ Ideally this should be by 
teachers of the respective disciplines who by continuous process of learning and association with 
the teachers of anaesthesiology develop an appreciation of their needs. 

This is however not always possible. The basic science departments in addition to the 
load of undergraduate and postgraduate teaching arc requested by numerous clinical depart- 
ments for specially tailored courses in basic disciplines for clinical postgraduates. The depart- 
ment of anaesthesiology may, for example, approach the department of physiology to cover 
for them such topics as pain, consciousness, respiration, cardiac action, endocrincs and the 
like. Similar demands may come from other dinica] disciplines. It is naturally impossible 
to expect full training in basic sciences from basic’departments. A satisfactory method can be 
evolved by designing an integrated course, comprising important and common topics which 
could be conducted by basic depatlmenls on an institutional basis each year. The topics selec- 
ted should be of common interest to the postgraduates of different disciplines. 

In addition to a wide-based common training prograirme io basic sciences, supplemenialioa 
training will be necessary within the department of anaesthesiology. Teachers of anaes- 
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the department collects a good teaching material in the form of a “Poor Cases Library.” At 
intervals, a review of the progress of departmental e»perinjental projects is arranged. Teaching 
also includes posing of examination questionsat intervals to encourage students to answer the 
questions in the most effective manner. Six to eight weeks before an examination a course for 
tutorials is arranged. Administration of anaesthetics, familiarity with anaesthetic equipments 
and anaesthetic techniques arc thus a feature of the training programme. The students can in- 
terrupt the speaker at any time and ask for any clarification and the speaker too can ask 
questions. This has a great value, as the students come prepared. A monthly teaching 
calendar of the department is published in advance which covers anaesthesiology, basic and 
clinical sciences. This includes lectures, slides, seminars, demonstrations and specimen studies. 
Help is taken from various museums and baste science teachers for this purpose. A few talks 
are also arranged by the departments of endocrinology, biochemistry, radiology and cardiology 
to cover aspects of their specialities pertaining to anaesthesiology. The postgraduates are 
encouraged to give selected talks or lecture demonstrations to the undergraduates. The 
journal clubs are an important feature of the teaching programmes, where the postgraduates 
are given topics on ubich they review recent literature. The ulder aspects of training include 
participation in inter-departmeotal seminars and discussions, presentation of case reports and 
papers at the speciality conferences. Each postgraduate is encouraged to be an author or a 
Joint author of at least two papers duiing bis 2-3 years of stay. These considerably widen 
his outlook and ability to look up references, review literature and present data in a scientific 
and effective manner. 

TEACHING OP PATHOLOOy AND BASIC SCIENCES 
Basie SeUnees in me Curriculum 

Impact of basic sciences on teaching of anaesthesiology has been particularly significant. It 
has been rightly stressed that anaesthesiology is based not only on clinical sciences but also 
on bask, disciplines as anatomy, physiology, phannacology, pathology and medical physics. 

How much of basic sciences should be taught and by whom’ Ideally this should be by 
teachers of the respective disciplines who by continuous process of learning and association with 
the teachers of anaesthesiology develop an appreciation of their needs. 

This is however not always possible. The basic science departments in addition to the 
load of undergraduate and postgraduate teaching are requested by numerous clinical depart- 
ments for specially tailored courses m basic disciplines for clinical postgraduates. The depart- 
ment of anaesthesiology may, for example, approach the department of physiology to cover 
for them such topics as pain, consciousness, respiration, cardiac action, endocrines and the 
like. Similar demands may come from other dmical disciplines. It is naturally impossible 
to expect full training m basic sciences from basic^deparlmenls. A satisfactory method can be 
evolved by designing an integrated course, comprising important and common topics which 
could be conducted by basic departments on an institutional basis each year. The topics selec- 
ted should be of common interest to the postgraduates of different disciplines. 

In addition to a wide-based common training prograirme in basic sciences, supplementation 
training will be necessary within the departnien| of anaesthesiology. Teachers of anaes- 
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supenisors who have had no exposure to methods of research and possibly they have no 
research publications to Iheir credit. Some of them guide a score of theses each year, in addi- 
tion to assessing several theses sent to them by other universities. It is natural that some of 
the theses thus produced ate ill-supetvised and m-docuinenled. What then, it may be argued, 
is the value or utility of the thesis which not only demoralises the candidate but also subjects 
him to harrassment, waste of time, material and money 7 

Those who support this view suggest that it would be belter if instead of a thesis the candi- 
date is taught methods of an inteUigent clinical investigation, review of literature, search for 
teferenees, diligent reading and analysis of his observations and a final appraisal of problems 
in anaesthesiology. 

My personal views are contrary to this dark hypothesis. Research and investigation must 
not be confined to any one speciality, institution, community or a nation. It is true that ev e^ 
thesis is not an original research or conuihution in the strict sen» of the word. But awell- 
fadueted, well-supervised study does unfold thehidden faculties of a future teacher. He is 
etposed to methods of research, to design an experiment, conduct . I, analyse it, survey ns 
slttistical significance and bonesUy record his observations even if these may he negattve ones. 

By this alone, he will teach his mind to grow and learn to develop powersof original thinking 
and ability to analyse and record critically. ^ . w- • j • . 

We mntt not forget that a slndeat may never get another oppnr^^unil, to '-I'Med mlo 
mtthnd, cfreseaLTand, if denied this chanee. he ma, he m future ike oee of the premnt-day 
thtsh guides. irpJogreisive countries even the nnd.rgmdua.es ate .np.red us researeh by asso- 
ciating them with research projects 


during vacations, but in this country we are eliminating 


tesearch even for the highest examination of our speciality! 

1 for on. feel that Ly Ihesis must involve some laboratory work, howsoever minor par. ,t 
"■yy be of the entire projecu A purely dmidal .hcs« degenerates tnto a second-rate 

usenatioa. ^umment. no laboratory facilities and the like. Ido 

It is usually argued from it. What really is invulved is 

not beheve that the solution o a P . ^ j^sipeto achieve and a concerted study. We have 

«td..lackufequipmeu.orfae,h..«. <'nt|hd^^^^_^^^ , iusmad of loweriog the 

omake a start somewhere, ‘ . j^use some centres arc as yet not well equipped to 

Rtndards of h>.D. (Anaes.h»»i^^) ^ ^ (AuaesUtesiology) should be 

conduct research and guide theses, we m 
ttsiricted to centres where such facilities exist- 
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Although it not a thesis or a true dissertation, it did mean a record of the work of the 
candidates which gave an account of how cas« were conducted by him. 

The present pattern of diploma in anaesthesiology does not lay down such a condition 
either in India or m the United Kingdom and is based on the concept that being a practical test 
the examiners could assess the candidate’s approach lo daily problems effectively in the clinical 
and oral parts of the examination. 

Subsequently some Indian universities started hi^t examinations in anaesthesiology, first 
in the form of anaesthesia as a special subject in such examinations as M.S. which subsequently 
developed into M.S. in anaesthesiology examination. The first to give the higher examination 
in anaesthesiology, i.e. M.D. (Anaesthesiology), was the AlMndia Institute of Medical Sciences 
although it did so after considerable initial hesitation. This has led to initiation of the M.D. in 
anaesthesiology examination m the universiDes of Lucknow, Bombay, Madras, Delhi, Osmania, 
and I understand some others are likely to amend the designation of M.S. (Anaesthesiology) to 
M.D. (Anaesthesiology). 

Whether thesis is an essential part of M.D. (Anaesthesiology) depends upon whether a 
particular university demands this for other M.D. Examinations, e.g. M.D. in general medicine. 

Varying patterns exist in different centres. Universities of A.I.I.M.S., Punjab, Lucknow 
and some others insist on a thesis. Purely cliitical, laboratory studies or combination of both 
are acceptable. 

Some others like Madras require a dissertation containing a study of 20 to 25 cases on a clini- 
cal problem. There exists a considerable difference of opinion whether the thesis must form an 
integral part of M.D. (Anaesthesiology) examination or this can be replaced by a dissertation 
or even by detailed records of 20 problem cases personally managed by the postgraduate. 
Perhaps the difference between a well-written dissertation and a purely clinical thesis is neglig'i* 
ble. Yet another significant variation of the pattern of thesis exists in some centres, which try 
to achieve the near ideal by insisting that during the entire period of training the student must 
spend time under his supervisor. Before commencement, the study is planned, preliminary 
working obstacles are removed, equipment and laboratory facilities assessed and a brief proto- 
col outlining the clinical and laboratory aspects of the study supported by a review of literature 
and references are submitted to the faculty of medicioe within the 6 months of registration for 
assessment by clinical professors of the entire faculty before its submission for acceptance by 
the university. Only then does the postgraduate commence his work under personal guidance 
of one or more supervisors. On the other extreme, there are universities which accept on the 
tecosaroendation of the speciality teacher the topic fora thesis at the time of registration and 
after some briefing the candidate is permitted to carry out the thesis study at his own place of 
work, sometimes hundreds of miles away from the place of registration. None the less the 
supervisor certifies before the examination that the entire work has been carried out under his 
supervision. In between these two palierns there exist other variants which include studies of 
problem cases, anaesthetic problems, and purely clinical or laboratory studies. 

Those who argue against the submission of thesis assert that many centres do not have 
adequate staff and laboratory facilities for the guidance cf thesis and some of the opponents 
of thesis are the ones who admit postgraduates in the greatest nnmbers. There are those 
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Two papers, one dealing with baste sdcoces relating to anaesthesia, and the other on 
clinical anaesthesia including related clinical sciences, follot^ed by a clinical and an oral 
examination should form a satisfactory method of assessment for diploma in anaesthesiology. 
We must attempt to find the background of the candidate's practical approach to daily 
problems and to bring out what he knows. 

(b) For M.D. (Anaesiheshlogy) 

In the light of the background and deselopment of the pattern ofthinking that has emerged 
during the past decade, I feel that, in contrast to the D.A. Examination, here the stress 
should be on finding out uhat a candidate does not know pertaintag to his o»n speciality and 
allied fields. The examination should consist of: 

(a) Thesis 

fb) Theory 

4 Papers on: 

(i) Basic Sciences in relation to Anaesthesiology 

(ii) Anaesthesiology 

(iit) Clinical Sciences as related to Anaesthesiology 
(iv) Anaeslbesiolog)'— A review 

The first three papers should have three questions each and the fourth paper shou/doiTer two 
topics out of which the candidate must select one for detailed presentation. 

Clinical and Oral 

(c) This includes discussion on long and short cases, anatomy and pathology specimens 

X-Rays, e.c.g.s, and anaesthetic drugs and equipment including monitoring and research 
equipment and mechanical ventilators, etc. There should also be a vlra-iore on several topics. 

(li) Practical examination— the candidate maybe asked to anaesthetise, preferably, one 
of the cases which he has critically examined in clinical examination. 

(e) A brief extempore talk to a class on a selected topic, which is to be communicated to 
the candidate a few minutes before to enable farm to organise bis thoughts. 

The board of cxanuncri should preferably consist of three anaesthetists, one internaj and two 
external examiners. There has existed at the AlMndta Jnslitutc of .Medical Sdenccs a pattern 
of M.D. (Anaesthesiology) as outlined above for the past five years. This has been favourably 
commented upon by several esaperienced teacbert. 
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METHODS OP ASSESSMENT 

Are examinations a sound method of assessment? Are the few hours of contact between 
the student and his examiners adequate to assess a candidate? Should day-to-day 
assessment and performance wholly or partially be accepted in favour of annual examinations? 
These are all important points and this is not the forum to discuss them in any measure of 
detail. As things are the necessary evil of examination is essential to create and sustain the 
zeal and interest of the students. 

Though It IS true that in anaesthesiology practical training is to be emphasised, one 
cannot wnolly divorce such training from theoretical knowledge. However, it is essential 
both in the interest of the community and the State that those who are labelled as specialists 
should not only be trained but should have also attained the requisite proficiency. 

We often hear of widely varying standards of assessment in various centres. There are 
mental reservations in the minds of some who sit as expert advisors on various selection boards 
regarding veiled standards. The only method by which to eliminate this disparity is to 
have a unified examining board of the highest integrity which could conduct at least the 
higher postgraduate examinations such as M.D- in Anaesthesiology. Selected institutions 
can train their candidates on a common pattero and the examination can be conducted by 
2 to 3 examining boards appointed by a joint authority in a few selected and convenient 
centres. Such bodies as the Medical Council of India, Indian Academy of Medical Sciences 
and Indian Society of Anaesthetists, under the direction of the Union Ministry of Health, 
could perhaps function to fulfil this role. Papers written by candidates at their own centres 
followed by clinical, oral and practical examinations by one or more boards visiting specified 
centres seem to be a working proposition. Such a set-up exists in the U.S. A. for conducting 
examinations in anaesthesiology. 

1 have had the ptiviiege to be an examiner in anaesthesiology for the past several years, 
both at the diploma and degree examinations in at least seven universities, apart from being an 
observer at speciality examiitatioQS in India, the U.K. and the U.S.A. At these what struck 
me most was the wide variations ia standards of teaching and examination, the latter regarding 
both the performance of the candidate as also the examiner’s performance. I feel the 
general pattern of assessment for anaesthesiology examiaations should be as follows: 

(a) For Diploma in Anaesihesiohgy 

Universities should evolve and follow their own patUm. Since the bias is towards practical 
training the examination should take note of this aspect. 

It should be adequate to have two examiners, both anaesthetists, one internal, from the 
university for conducting the exarmnaiions, and the other external selected by the university 
preferably from a panel of qualified teachers and examiners which should be continued by 
a central authority charged with the responsibility of conducting higher postgraduate 
examinations. At present most universities follow this pattern but some appoint a team of four 
examiners: two anaesthetists, a surgeon, and a physician. In some universities the panel of 
examiners is entirely changed after each examination, a process which does not lead to 
development of any standard. 
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that they could be somewhat more useful than a surgeon on the board of examiners but, there 
again, there is a problem. It relates to their traiaiag in related sciences. I feel that the 
anaesthetist is in a better position to examine in basic and dinieal sciences, as he knows what is 
expected of an anaesthetist in these fields, ll is obvkmsiy impotsible to have a team of surgeons, 
physicians, pharmacologists, ph)siologists, and the like, with anaesthetists to act os examiners. 
Some universities wish to conduct their examinaiioa to two parts— basic disciplines, including 
general principles, and ctirucal disciplines. There is nothing against such an assessment, 
provided one docs not take it too far to have a Part I examinaiton in common with other 
specialities, e g. those appearing for M.S. iSurgery), M.O. (Medicine) and the like Some of 
these examinations are wholly conducted by surgeons or physicians. It iv essential that such 
joint examinations in Part I be reoriented with a bias towards anaesihelisis and that requites 
inclusion of at least one anaesthetist on the board of examiners. 

The M.S. examination with anaesthesiology as a spccbl subject is sometimes conducted with* 
out an anaesthetist on the examining board cither for theory, clin.cal or oral examination. 
Nothing could be worse than such a pattern of cxaminaiioo in anaesthesiology. 



DURATION AND CONTENT OF THE COURSE 


Dr. G. S. AmULOEKAR 

Consultant Anaesthelisf, Seth G. S. Afedical College and K,Af.E. Hospital, Bombay 


EDUCATION and training of postgraduates in anaesthesia is cot simply a matter of banding 
doHQ a working knowledge of the theory and practice of anaesthesiology. It is meant to 
prepare them for the sort of professional life they cboose to lead. All professional men are 
confronted with the dilemma that there is too much to learn and too little time in which 
to learn. 

The speciality ofanaethesjology is advancing vc/y fast, and it is becoming more and more 
difHcult for a't the present and future anaesthetists to keep pace with the progress. I should 
like to mention here that an acute shortage of trained anaesthetists is felt in a majority of the 
urban hospitals and much more in mofussil towns. 

Looking at this basic problem 1 should like to recommend that the postgraduate training 
in anaesthesiology should be divided into two categories. 

Those who are to become specialists, tutors, consultants and research workers in anaes* 
thesiology and (category 2) those who would choose to work in non-teacblng and mofussil 
hospitals, where most of the anaesthetic work is of routine type, not requiring eapen techniques 
and elaborate equipment. 

With this in view, I suggest (hat for (he first category there should be a ihrceo car post- 
graduate degree course in anaesthesiology. 

This should be again divided intoiwo parts of one and two years from the point ofsiew 
of both ihcoretScal and practiaJ training respectively. The eoatentsoflhecoursein Part I 
should consist of fa) anatomy, (b) physiology, <c) pharmacology, (d) pathology, (e) physics: all 
related to anaesthesia. 

Qroadty speaking, the candidate should have a working knowledge of all the basic sciences 
with special stress on the following: 

(1) Anatomy: (a) respiratory and drculaiory system, (b) anatomy ia relation (o local 
and regional analgesia. 

(21 Physiology: (a) circulatory system, (b) respiratory System, (c) nervous system, 
(d) endocriaes, (e) metabolism, (f) fluid therapy and elearolyte balance, (g) temperature 
regulation. 
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that they do not have the liking for this subject while a few have said that they 
had not known before that anaesthesia could be so exciting and interesting My own observa* 
tions about their work also several times confirmed that some of the candidates were not fit for 


the discipline of anaesthesia. Therefore a departmental examination is necessary to make the 
candidate finally opt for this subject and his merit is also to be assessed by a senior anaesthetist 
It is of course taken for granted that when a person enters a particular department the 
senior teacher endeavours to make this speciality attractive to the newcomer. Ifthisisnot 
done a candidate is unlikely to form any impression at all. The aptitude for the candidate for 
that speciality has to be certified by the chief from personal contact. This is possible only 
when records are maintained in the department about their work, efficiency and conduct. 
A confidential recommendation of the chief should be obtained before the selection is made 
(No importance should be attached to routine testimonials submitted by the candidate.) 

Intelligence: This should not be judged from the marks obtained in any particular exami- 
nation. The performance of the candidate during the period of studentship should be 
studied. At least the performance in pre-medical and undergraduate medical college career 
should be scrutinised. A candidate who has failed more than twice should be considered 
below average, Cood performance in all subjects is distinctly better than very good marks in 
one subject. Therefore, in the applications called for, complete information regarding their 
perfotmaoce, failures and distinctions should be obtained. Consistently average performance 
throughout the studies should be preferred. 


(B) Skill: I have laid great stress on this factor because a practical subject like anaesthe- 
siology requires skill, The best and probably the most competent person to certify about a 
candidate’s skill is the chief with whom he bad worked during the previous training period. 
This means that no person should straightaway be selected for a postgraduate course unless he 
or she has worked in that speciality before and a favourable confidential report from the chief 
ofthat department obtained. Confidential reports from the heads of the departments should 
be obtamed directly by the selecting authorities. 


Having studied the applications of ihe candidates, is it necessary to interview a candidate? 
Psychological behaviour of the candidate during an interview is sure to misguide the 
selectors. Even outstanding candidates often In the excitement of an interview fail to impress 
while some bold happy-go-lucky candidate, fare better than those superior to them. It is 
a waste of .me and money for the candidate to appear for an interview and a greater waste cf 
time for the selectors to wterview so many. Jf every information is given in the appheation 

Itself whereis the necessity of interviewingacandidaie? Besides factors like personal influence 

are sure to influence thejudgement of selectors if personal interview is held, 
mere examination is no tesror*"'”* ** examination, but it is common knowledge that 

Thus il?o mat L * ^ ^ P««ical skill, aptitude, etc. 

from his’or her previous chie/arc^o“ onty testimonials 
But it is better if the candidates ^ 

training, and final selection is made after a month's sur^itJ tSe'stior S. 
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23. Pediatric anaesthesia. 

24. Anaesthetic management in war and explosion casualties. 

25. Anaesthesia for emergency surgery. 

26. Geriatric anaesthesia. 

27. Respiratory and cardiac resuscitation. 

28. Hypothermia. 

29. Hypotensive anaesthesia. 

30. Intravenous anaesthesia. 

31. Rectal anaesthesia. 

32. Spinal and epidural analgesia. 

33. Field blocks and nerve blocks. 

34. Blocking of special sensory nerve ganglions. 

35. Refrigeration analgesia. 

36. Clinical aspects of inbalational agents. 

37. Clinical aspects afmuscle relaxaats. 

38. Oxygen therapy. 

39. Fluid and electrolyte balance. 

40. Blood transfusion. 

41. Treatment of acute respiratory iosuIBciency. 

42. Role of anaesthetists in the treatment of poliomyelitis, tetanus, drowning, barbiturate 
and opium poisoning, etc. 

43. Anaesthetic management aC high altitude. 

44. Stenlisation of anaesthetic equipment. 

45. Medicolegal aspects of anaesthesia. 

46. Anaesthesia and tecovtty rooms. 

47. Intensitc therapy and its management. 

43. Post anaesthetic complications (I) immediate (2) delayed. 

49. Lccture«o.'i medicines and surgery related to anaesthesia, by the respective professors 
in the subjects. 

50. Anaesthetic accidents. 

St. Electro-anaesthesia. 

52. Hypnotism. 

53. Anaesthesia for diagnostic and therapeutic procedures. 

54. Hypoxia and hyper-caibia. 

55. Shock, causes and treatment. 

56. Various types of Mechanical 'Respirators’ aod their principles. 

The abo\e subjects can be covered by lectures, clinical demonstrations in anaesthesia room, 
seminars, films, televisions, clinicopathological conferences, laboratory experiments and mor- 
tality and morbidity discussions. 

Daring this period of three years, tJeally, the candidate mutt do one six mouths’ resident’s 
post, either in medicine or m surgery, and (hen all along he should hold some responsible post in 
the department of anacsibesiology for (be rest of the period. But looking at the limited number 
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(4) Pathology: (a) pathology in relation to circulatory, respiratory, metabolic and ner- 
vous diseases, (b) post-mortem findings in deaths, related to anaesthesia and poisoning. 

(5) Physics; (a) laws and pressures of gas, (b) measurement of gases, flow meters and 
gauges, (c) evaporation, pressure reducing valves, (d) explosions, combustions, flames and 
detonations, (e) heat loss during anaesthesia, (f) injector principle, (g) principle of anaes- 
thetic machines, etc. 

A candidate will have to spend three half-days in a week for six to eight months in the above 
departments to learn the topics. This could be done by means of lectures, sroaM group demons- 
trations and laboratory experiments (especially in physiology, pharmacology and physics). 

Along with this the candidate starts his practical training in clinical anaesthesia under ex- 
perienced guidance for six months in different surgical departments, after which he can be 
assigned duties of a junior resident anaesthetist. The candidate should be allowed to appear 
in Part I exam, not before completion of one year of postgraduate studies as detailed above. 

(Category One) PART II : 

The duration of the training of part It should betwo years. During this period the candi- 
date should have continual practice in anaesthesia under a recognised teacher, availing himself 
of the opportunities afforded to him of conducting anaesthesia independently. During the 
latter half of the training the candidate should have opportunities to teach and instruct at an 
undergraduate level. The contents of the course should be: 

1. History of aaaestbesia. 

2. Theories of general anaesthesia. 

3. Signs and stages of general anaesthesia. 

4 Pre-anaesthetic evaluation of the patient. 

5. Knowledge of E,C.G., E.E.C., X-rays, and routine laboratory investigations. 

6 . Fulmoaary function tests and their assessment. 

7. Pre-anaesthetic medication. 

S. Various anaesthetic techniques and agents. 

9. Postures on the operating table. 

10. Interpretation of various monitoriog devices during anaesthesia, including electronics. 

1 1. Anaesthesia in dental surgery. 

12. Analgesia and anaesthesia in neuro-surgery. 

13. Analgesia and anaesthesia io ophthalmic surgery. 

14. Analgesia and anaesthesia in EN.T. surgery. 

15. Anaesthesia in abdominal surgery. 

1 6. Analgesia and anaesthesia in the surgery of spinal column. 

17. Anaesthesia for the surgery of the lungs and heart. 

18. Controlled respiration. 

19. Apnoec patient, causes and treatment 

20. Heart-luog machine and cardiac by-pass. 

21. Analgesia and anaesthesia for plastic surgery. 

22. Analgesia and anaesthesia in obstetrics. 



METHODS OF TRAINING IN ANAESTHESIOLOGY 

Dr. S. K. CHATItRJEE 

Professor of Anaestkeshlogy, Institute of Postgraduate Medical Education & Research, Calcutta 

JT lias now been accepted by alt that anaesibcsiology is an equally important branch of 

medical speciality as any other. It has also been accepted that one must acquire specialised 
knowledge before one can be considered as a specialist. Possibly there is no other branch of 
medicine where a correct decision is so vital, as anaesthesiologies for a wrong decbion may 
cause death or permanent damage to the vital parts of the body quickly. The parameter 
of anaesthesiology has increased tremendously in the last tea years. The anaesthesiologisls* 
field of activity has encroached practically upon the field of cveiy other branch of medicine. 
U is no longer restricted to the operating room only. 

This speciality being one of the most recent ones adequate trained personnel are not av ailable 
at the moment in our country. In my opinion, it will take many years to adequately fulfil the 
demands. So, the question arises how to train young men as quickly as possible and at the 
same time maintain a high standard of work, comparable to that of scientifically advanced 
countries. We have therefore to solve the following problems: 

1. To train as many persons as possible to do the clinical work so that the anaesthetic 
mortality and morbidity may be the minimum and also to see that the surgical team gels the 
maximum facility to do the job. 

2. To train penons to do anaesthetic work of a higher type and on a more scientific basis. 
They should be able to help other specialities apart from the anaesthetic work in the operating 
room. 

3. To train persons who will take up the highest type of anaesthetic problems and carry 
on the research work on any aspect of anaesthesia or its ancillary subjects, and also to train 
penons to be teachers of the first two groups. 

In order to implement the above programme I think there should be mainly three courses of 
studies in addition to a group (Gr. IV> which I will mention later on. 
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of well-equipped teaching hospitals jfl the country and the dearth of house posts in them, 
ail candidates may not be fortunate enough to get these posts in a teaching institution. 
Therefore such candidates should have sis months of postgraduate training in medicine or 
surgery and, after doing at least a sit-month resident anaesthetist’s job, they should take up a 
regular postgraduate course in the remaining period. 

While doing this postgraduate course the candidate should have ample opportunities to work 
independently under the guidance of a senior teacher. His work should be checked and certified 
by his postgraduate teacher, espedatly if he is not holding any post. Also a candidate 
must prepare a thesis or dissertation based on his own statistical or research work, certihcdby 
the postgraduate teacher concerned, before he can take up the final exacnioatlon. 

Here I may suggest that some posts in medicine, surgery, and anaesthesiology in semi- 
charitable hospitals, possessing adequate number of beds, variety and adequate number of 
operation and anaesthetic equipment may be recognised for this course. For the second category 
the course should run for one year; this category is cbieily meant to fillup gaps in the anaesthetic 
service, in rural and mofussil hospitals. 

These candidates should have a concise knowledge of basic sciences and basic principles of 
anaesthesiology. They must learn techniques like open-drop ether, intra-traebeal anaesthesia, 
Flagg's Technique, local and spinal with their complications and treatment. The use of simple 
machines like Oxford vaporiser and bellows where gases are not essential should be stressed. 
Moreover they should have extensive tttualng in resuscitation of all types, such as neonatal 
asphyxia, barbiturate and opium poisoning, etc. They should learn thoroughly simple methods 
of artificial respiration, cardiac resuscitation and external cardiac massage, etc. At the end of 
this, they should take diploma examination. 
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of well-equipped teaching hospitals in the country and the dearth of house posts in them, 
all candidates may not be fortunate enough to get these posts in a teaching institution. 
Therefore such candidates should have six months of postgraduate training in medjcine or 
surgery and, after doing at least a six-month resident anaesthetist’s job, they should take up a 
regular postgraduate course in the remaining period. 

While doing this postgraduate course ifae candidate should have ample opportunities to work 
independently under the guidance of a senior teacher. His work should be checked and certified 
by his postgraduate teacher, especially if he is not holding any post. Also a candidate 
must prepare a thesis or dissertation based on his own statistical or research work, certified by 
tbe postgraduate teacher concerned, before he can take up the final examination. 

Here I may suggest that some posts in medidae, sutgery, and anaesthesiology in semi- 
charitable hospitals, possessing adequate number of beds, variety and adequate number of 
operation and anaesthetic equipment may be recognised for this course- For the second category 
the course should run for one year; this category is chleSy meant to fillup gaps in the anaesthetic 
service, in rural and mofussll hospitals. 

These candidates should have a concise knowledge of basic sciences and basic principles of 
anaesthesiology. They must learn techniques like open-drop ether, intra-tracbeal anaesthesia, 
Flagg’s Technique, local and spinal with their complications and treatment. The use of simple 
machines like Oxford vaporiser and bellows where gases are not essential should be stressed. 
Moreover they should have extensive training in resuscitation of all types, such as neonatal 
asphyxia, barbiturate and opium poisoning, etc. They should learn thoroughly simple methods 
of artificial respiration, cardiac resusciUiion and external cardiac massage, etc. At the end of 
this, they should take diploma examinaiioo. 
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As there are so many avenues open for young graduates, we are finding a difficulty m 
getting enough candidates for the course and consequently some arrangement should be made 
to create interest amongst them to take up tliis line. This can only be done if there is allolment 
of undergraduate students to this branch, say for two mondis During this period, they should 
be taught not so much about anaesthesia as the care of unconscious patients and resuscitative 
measures for those who have had severe shocks. This will benefit them even if they do not take 
up the discipline of anaesthesia later on in hfc. 

These graduates should have 6 months of special or obstetrical and gynaecological training 
and 6 months of training m internal medicine departments. 

Duration of the Course-One year. 

Lectures 

(a) There should be arrangemeal for one weekly meeting on mortality and morbidity cases 
that occurred in the hospital in the week previous. All students and instructors must attend 
these meetings. 

(b) Lectures on clinical subjects coveriag all aspects of common surgical operations includ* 
iog pre'and post«op«tative care. Duration about SO hours. 

Clinical Work 

The students should get tb« opportunity lo do anaesthetic work under the personal guidance 
of the instructors. They will have the opportunity to do all types of common surgical opera* 
lions. They must see patients pre* aod post-operatively and know how the common complica* 
tlons are managed They should also be taught about respiratory deficiencies and treatment of 
persons in shock. They must also attend emergency cases. 

More stress should be put on clinical work. The Iwures should be arranged in the after* 
noon so that (he clinical study may not be hampered. 

These students should be trained to do the work with simple gadgets and commonly available 
drugs. They should be trained specially lo “open drop ether” and ‘‘spinal analgesia” because it 
will take a long time to have the small hospitals equipped with the necessary instruments. 

Exarainitions 

After one year there should be aceitilicale examination. Successful candidates may be 
utilised in district or rural areas. 

This course of study should continue for the next ten years. By the end of this period it is 
expected there will be a ju/Ecient oumber of people of the next group who are better trained 
take up their place when this course can be abolished. 

CROUP II~D1PL0MA COURSE 

Selection of candidates: Should be made from amongst the students of the first group. 

Jostifotiao for study: Should be postgraduate medical institutions and some approved under- 
graduate colleges. 



ijxT*' •- ■ 


l^JSTGRADUATB UEDICAL EDUCATION 


As there are so many avenues open for young graduates, we are finding a difficulty in 
getting enough candidates for the course and consequently some arrangement should be made 
to create interest amongst them to take up this line. This can only be done if there is allotment 
of undergraduate students to this branch, say for two months During this period, they should 
be taught not so much about anaesthesia as the care of unconscious patients and resuscitative 
measures for those who have had severe shocks. This will benefit them even if they do not take 
up the discipline of anaesthesia later on in hfc. 

These graduates should have 6 months of special or obstetrical and gynaecological training 
and 6 months of training in internal medicine departments. 

Duration of the Course— One year. 

Lectures 

(a) There should he arrangement for one weekly meeting on mortality and morbidity cases 
that occurred in the hospitalio the week previous. All students and instructors must attend 
these meetings. 

(b) Lectures on clinical subjects covering all aspects of common surgical operations includ* 
ing pre*and postoperative care. Duration about 50 hours. 

Clinical Work 

The students should get the opportuaity to do auaestbetic work under the personal guidance 
of the instructors. They will have the opportunity to do all types of common surgical opera* 
tions. They must see patients pre- and post*operatively and know how the common complica* 
tions are managed. They should also be taught about respiratory deficiencies and treatment of 
persons in shock. They must also attend emergency cases. 

More stress should be put on cliuicai work. The lectures should be arranged in the after- 
noon so that the clinical study may not be hampered. 

These students should be Irained to do the work with simple gadgets and commonly available 
drugs. They should be trained specially in “open drop ether” and •‘spinal analgesia’* because it 
will take a long time to have the small hospitals equipped with the necessary instruments. 

Examinations 

After one jear there should be a certificate examination. Successful candidates may be 
utilised in district or rural areas. 

This course of study should continue for the next ten years. By the end of this period it is 
expected there will be a sufficient number of people of the next group who are better trained tu 
take up tbeir place when this course can be abolish e d. 

GROUP H-DlPLOAfA COURSE 

Selection of candidates: Should be made from amongst the students of the first group. 

Institution for study; Should be postgraduate medical iaslilutions and some approved uadec- 

graduate colleges. 
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Each student should be put on a particular problem and do research work for 2 years and 
(ben submit a thesis. In the meantime, be should do clinical work in a hospital. 

Lectures 

There should be selected lectures totaling 50 -hours both in basic and clinical subjects 
These lectures should be of a higher type and differeDt from those of the D.A. course. 

They should devote enough time in the biochemical, pharmacological and animal experi- 
mental laboratories. 

Clinical work should be of a higher type and include nerve blocks problems of electrolyte 
balance, intensive care unit work, etc. 

Endeavour should be made to secure the services of guest lecturers from foreign aod/or 
adjoining states. 

M.D. or M.S. course should Include teaching course for D.A. students during the last 
six months. 

Examinatiun 

Final examination should be held after the thesis is accepted and there should be written, 
oral and practical tests in which (here should be externa] examiners as well. 

Method of Teaebiog for Teachers and Instructors 

During the first few years, teachers should be remuiitd for D.A. course from amongst the 
qualified D A. candidates who will gise as uoderuking that they will join the M.S. or M.D. 
course. But the ultimate aim should be to recruit from amongst the M.D. or M.S. anaes- 
thetists. 

These would-be teachers should be rotated in differeni branches of anaesthesia to give 
all-round training and after some time they should be asked to work in one particular branch 
in which they would become super-specialists. 

GROUP IV— THERE SHOULD BE ANOTHER COURSE— D Sc. OR Ph.D. 

This should be limited to teaching staff and they should be encouraged to do original research on 
any particular aspect of anaesthesia. There should be no time factor or rules regarding guidance. 
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Part II— More stress should be put OB hospital work. Here the students should be deputed 
on more specialised types of work such as: 

1. Thoracic. 

2. Neuro Surgical. 

3. Nerve Block. 

4. Intensive Care Unit. 

5. Maternity and Baby Care Unit. / 

Lectures— Besides weekly morbidity and mortality meetings there should be theo^tical 

lectures covering all aspects of anaesthesia— which would require about 60 hours to complete. 

There should be lectures from other specialities, c.g.. 

1. E.C.G. 

2. E.E.G. 

3. Principles and scope of thoradc surgery. 

4. Medicine of interest to anaesthetists. 

5. Neurology. ^ 

Here too I would recommend that anaesthetists should lake over in the long fun. Otherwise 
the actual problems from the viewpoint of anaesthetists will never be solved. 

The head of the department should endeavour to arrange a few lectures from amongst the 
anaesthetists of the neighboutiog countries or States. This will raise the standard of teaching 
and also the uniformity of the standard itself among neighbouring institutions. 

At the end of the course there should be an examination and there roust be external exam!* 
ners so that the standard may be maintained. 

RESEARCH PROGRAMME 

Students of this group should be trained with the purpose of making them absolutely reliable 
in clinical work. As a rule, research work should not be included in this course. If a candi- 
date wants to do any research work he may have the opportunity but that only after he com- 
pletes his clinical work thoroughly. 

Examination over, these students should work in district hospitals for at least 3 months 
where the facility of work and equipment are not up to the mark. They should however try tn 
improvise in these altered situations. The diploma should be confemd after they finish the 
practical work. 

Examioatlon: At the end of the course there should be an examination and successful can- 
didates should be given diplomas. 

GROUP III— M.A. OR M.S. COURSE 

Selection of Candidates 

(1) From amongst the qualified D.A. sludenis, 

(2j Certified students who have worked in a well-recognised hospital continuously for 

four years. 
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sounding dogmatic, I should like to suggest that this is a subject which can essentially be leamt 
only in a three-dimensional manner, whether it be in the form of cadaver dissection or sterco- 

">10 atlases. Every postgraduate student should get an opportunity to perform dissection 

the cadaver especially involving those regions which are of particular interest to the 
..nacstheiist. This should require devotion of several hours to dissection of thorax, head and 
neck, vertebral column and upper limb, etc. Surface anatomy and landmarks for nerve blocks 
also must be given sufficient emphasis. I feel that there is little need for didactic lectures in 
anatomy and this may be dispensed with altogether. If, however, a course of lectures is under- 
taken it must be relegated to undertaking of the exposition of the anatomically -‘less obvious” 
regions like different components of the central nervous system, etc. Considerable lime should 
be devoted to demonstrations of specimens and dissecting room work. It is of course unneces- 
sary to say that attention must be pre-eminently focussed on the regions that are of special 
interest to the anaesthetist, larynx, vertebra] column and so forth. It would be desirable to 
utilise this opportunity to demonstrate the different anatomical situations and approaches for 
nerve blocks as well, even though it would be best to learn these from the living body. I would 
suggest that in addition the students roust be made to draw simple anatomical diagrams, based 
on their experience with specimens and dissection. 

Anaesthesiology is essentially a reversible trespass, call it physiological or pathological, as 
you like. Physiology is thus without doubt one of the most important subjecu. but applied 
physiology is of greater import than “pure” physiology. This subject would benefit con- 
siderably from theoretical lectures and discussions. Among the important aspects of physio- 
logy from the anacsihetisis’s point of view are the control of respiration and circulation, 
cardiopulmonary function in some detail, circulation in various orpns like kidney, liver, brain 
metabolism, ncurohumoral transmission, consciousness and its neuronal pathways, hormonal 
influences and endocrine organs, nervous mecbanisni of sensation, pathways of pain, autonomic 
nervous system circulatory adaptations to posture, effects of IPPR. asphyxia, neonatal physio- 
logy and physiological alterations in pregnancy, etc- Added emphasis must be placed on 
cardiopulmonary function and its assessment. Various vital organ functions and tests must 
receive due consideration. 

Being allied to physiology, biochemistry wJI be roemioned here. This subject is more •'in 
the news” these days. Specially important from the research point of view, it descncs better 
attention than it usually receives. A refresher course of biochemistry taught to the under- 
graduate must suffice. The chemistry of respiration, meubolic pathways, effect of heat and 
cold on tissues, acid-base balance, biocheroical alterations in disease! like diabetes, acidosis 
and alkalosis of metabolic or respiratory origin, biochemistry of blood and blood transfusions, 
isotopes and their applications, etc., all must receive adequate coasidctalkm, A brief suney of 
the fundanvcntals of organic chcm.slry is also fcelpfuL A simple but well-equipped cipcri- 
mcntal laboratory attached to the dcpattmcnl of anaesthesia is a useful addition. Biochemical 
demonstrations arc important and analytscal methods I4e arterial gas mcasarcraenu. pH. 
hlcatbonatc. etc. must tc taught It seenu reasonable to leach the fundamentals of acid-baie 
«heia.siry in a series of lectures. 



TEACHING OF PATHOLOGY ^AND BASIC SCIENCES IN THE 
CURRICULUM OF ANAESTHESIOLOGY 
Dr.' Pritah Singh 
Amritsar 

TT is difficult to overemphasise the need for a proper fonndation of basic sciences in ft’s 
^ teaching of anatsthtsiology. I^iivie\er ihi& statement needs emphasis for several reasons. 
They are as follows (i) Even though acknowledged as a sound concept, knowledge of basic 
sciences is rarely applied with’ zeal in the instruction of anaesthesia in our country where 
instruction remains ‘•clinical” ^or the major part; (ii) prevalence of uneven stress or emphasis 
on one subject among these basic sciences, often to the detriment of the others, ending i" a” 
unbalanced growth; (iii) the fact that many of the recent contributions to anaesthesiology 
and it* development ate depcndenl upon these subjects; (tv) the present amorphous position 
of teaching of these subjects with little demarcation or boundaries. 

To enumerate these basic sciences: anatomy, physiology, pharmacology form the major 
trio; while pathology, biochemistry, and physics lag behind to form a lesser three. Some 
knowledge of biometrics, statistical applications and medicolegal aspects of medical sciences 
is also an asset The relative impoitance that should be attached to these subjects and the 
methodology of insicuetion as far as the curriculum of anaesthesia is concerned are topics that 
should engage our concern. 

It is superfluous to say that all instruction must be undertaken by competent hands pre* 
ferably by senior members of the staff. However, it appears that better pariicipatiofl could 
be achieved if the students themselves are entrusted with some of this work Here discretion 
must be exercised since the students cannot be expected to do as well as the senior staff. It 
desirable for the growing anaesthetists to undergo a brief period of rotation in the various non- 
clinical departments like anatomy, physiology, pathology and biochemistry. This will also 
remove the prevailing misconception existing in the minds of the stalF regarding the requirements 
of the anaesthetists. Questions and discussions must necessarily form an integral part of the 
lectures and may take the form of seminars and symposia on the basic subjects. Only close 
co-operation of the suff of anaesthesia with that of various basic sciences will achieve good 
results. Even though the instruction is given mbasic sciences it must be of the applied variety 
in Older to preserve the compactness of the subject of anaesthesia. Also some efforts must be 
made to achieve a final integration among these subjects, to converge to a final common path, 
so that coherence may be preserved. 

To consider these subjects one by one, anatomy seems to be suffering from considerable 
neglect in these days perhaps due to the decline in the use of regional anaesthetic techniques. 
However. I feel that for years to come, m onr country, regional techniques like subarachnoid 
block and brachial plexus block, etc. will have considerable utility value. At the risk of 
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, th, other hand hsiiaBy Eds the attention it deserves perhaps due to the 

■ '’‘TuTroStant preoKupalioii ot.the aroesthelist with vat.ous drags. One wonders 

, tntense au to teach this subject under the gutdatice of an anaes- 

whether it f pharmacology staff for experimental work. The 

SanStlf drug uptidte, distribution and elunmation should receive emphasis. Among the 
of interest to the anaesthetists are narcotics, sedatives, hypnotics, anaesthetic drugs, 
tranauillizers. skeletal muscle relaxants. vasopressors, local anaesthetics, drugs antagonists and 
analeptics, steroids, cardiac glycosides, ganglion-blockiag agents, catechol-ammes. drug therapy 
of certain’diseases like diabetes, hypertension, hyperthyroidism, etc. Special emphasis must be 
placed upon the assessment and screening of various types of drugs, toxicity studies, etc. It 
is widely acknowledged that the anaesthetist has a unique opportunity to study experimental 
pharmacology in human subjects in the diseased sute or otherwise. However, one is apt to 
be disappointed at the opportunities that are not availed of. Rich treasures await the eager 
mind with a leaning towards research. Various drugs can be tested for their efficacy in these 
days when manufacturers claim every drug to be a panacea for anything and everything. 

Pathology is conspicuous as one of the subjects which have been neglected among the im- 
portant basic subjects. The patho-pbysiology of various disease states as well as toxicology 
may form the essential framework here. The anaesthetists’s interest in a variety of topics 
like effects of high altitude, hypoxia— acute and chronic— water and electrolyte imbalance, 
diabetes, pathology of aspiration of gastric contents, pulmonary diseases, cyanosis, haemato- 
logical changes after anaesthesia, shock, effects of various drags on the liver, eclampsia, etc. 
provides a fertile field for exploration and correct understanding of the subject. Specimen 
and slide demonstrations and didactic lectures must be combined. Attendance at post*mortems 
would be useful especially in all cases of anaesthetic deaths. Incidentally, forensic medicine 
comes to the attention of the aoaeslhetist in the guise of “law in anaesthesia" and must he 
carefully discussed as its importance has tremendously increased in everyday life. It 
common to find that many anaesthetists have Utile understanding of responsibility in the legal 
sense, and the law as it pertains to the anaesibeiist especially topics like malpractice and 
responsibility, keeping of anaesthetic records, and safety factors and defence in the case of 
an accident must be explained in all detaiL One may argue that the subject of law is more 
closely interwoven with clinical anaesthesia but 1 would like to regard it as one of the basic 
requirements in anaesthetic curriculum since it stands aloof by itself from other subjects. This 
is more so since there is developing concern with medicolegal complications in our country 
these days. 

Physics needs extra emphasis. This important subject is difficult to instruct without the 
help of a physicist. The gas laws and their applications, various types of anaesthetic appara- 
tuses, measuring devices, explosion hazards, osmosis, diffusion, mechanical respirators, vapori- 
sers, simple electrical circuits and fundamentals of medical electronics must be included. The 
ideal plan would be to base the service of anaesthesia department. I am sure his presence 
will be invaluable. I shall not refer to the innumerable applications of physics to the science of 
anaesthesia. Suffice is to say that the speciality is on the verge of becoming even incompre- 
hensible in these days of mathematical models and electrical analogues. One of the important 
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jobs is a basic instruction on the physics of the anaesthetic apparatuses and other gadgets. 
Professor Tandon of Pilbi is the only lucky one to my knowledge to be such a specialist 

In these days of profuse publications, assessment of nfaat ]« being written or read becomes 
increasingly difficult due to an imperfect understanding of statistical modes of approach and 
the applications of biometrics. It seems wise to take counsel from an expert statistician when 
one is about to design an experiment as for example in research. This is tery important and 
many hospitals are now lucky to have statisticians but I feel tbelr services are not being utilised 
adequately. The study of populations, sampling, data collection, probability, variables, 
analysis and graphical representation of data are also to be taught. The necessity of a good 
record-keeping arrangement is obvious. 

There must be, in addition, a reliable departmcnlal library for the sake of reference. These 
days most of the sheUes are stacked with books on clinical anaesthesia and little room is gi>eo 
to books on basic subjects. 

What emerges ultimately? What ate the resuKs aimed at? What can be reasonably 
achieved by a close co-operation between the staff of the departments of anaesthesiology and 
the various basic subjects? How far have ue fallen sfaori? What are the possible avenues 
along which progress may be achieved? These are difficult to answer in a generalised manner. 
Everything here depends upon time, place and the exact needs. I have tried to present only a 
general picture Of course the precise emphasis will depmd upon tne type of instructions given 
in anaesthesia, whether a department wants to produce ‘clinical anaesthetists” out of the 
trainers— a growing need ever requiring replenisbroent— or whether teaching is essentially 
related and aligned to courses granting degree or diploma in the subjecu In the face of an 
acute dearth of good anaesthetists all over the country, to provide sound basic instruction In 
these subjects seems to be the first and most jmportant step. 

In the end, I should like to rc-emphisise the lack of close co-operalioa betwee i the anaesthe' 
stology staff and that of basic subjects la our own Medical College at Amritsar, we are 
unusually lucky to have a very close co operation between the staff and students of aniesthesio* 
logy and the staff oflbe various non-clinical basic sciences. There is the necessity for some 
uniformity in various centres in the country and also the need to remember that the growth 
of anaesthesiology as a speciality may well be a question of proper emphasis on these basic 
subjects. 
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Pharmacology on the other hand osoaUy goBtho attention it deserves perhaps due to the 

intense and Lnstant preoeonp.tion of.tbe anaesthetist w.th varions drugs. One wonders 
hetber it will not be after all better to teach this subject under the guidance of an anaes- 
Ltist himself with dose co-operation of the pharmacology staff for experimental work. The 
meebaaism ofdrug uptake, distribunon and elinunation should receive emphasis. Among the 
topics of interest to the anaesthetists arc narcotics, sedatives, hypnotics, anaesthetic drugs, 
tranquillizers, skeletal muscle relaxants, vasopressors, local anaesthetics, drugs antagonists and 
analeptics, steroids, cardiac glycosides,' ganglion-blockiog agents, catechol-amines, drug therapy 
of certain diseases like diabetes, hypertension, hyperthyroidism, etc. Special emphasis must be 
placed upon the assessment and screening of various types of drugs, toxicity studies, etc. It 
is widely acknowledged that the anaesthetist has a unique opportunity to study experimental 
pharmacology in human subjects in the diseased state or otherwise. However, one is apt to 
be disappointed at the opportunities ibat are not availed of. Rich treasures await the eager 
mind with a leaning towards research. Various drugs can be tested for their efficacy in these 
days when manufacturer! claim every drug to be a panacea for anything and everything. 

. Pathology is conspicuous a.s one of the subjects which have been neglected among the im- 
portant basic subjects. The patfao-pbysiology of various disease states as well as toxicology 
may form the essential framework here. The anaestbetisis’s interest in a variety of topici 
like effects of high altitude, hypoxia— acute and chronic— water and electrolyte imbalance, 
diabetes, pathology of aspiration of gastric contents, pulmonary diseases, cyanosis, haemato* 
logical changes after anaesthesia, shock, effects of vatiovs dnigi on the liver, eclampsia, etc. 
provides a fertile field for exploration and correct understanding of the subject. Specimen 
and slide demonstrations and didactic leaures must be combined. Attendance at post-mortems 
would be useful especially in all cases of anaesthetic deaths. Incidentally, forensic medicics 
comes to the attention of the anaesthetist in the guise of ‘Taw in anaesthesia" and must be 
carefully discussed as its importance has tremendously increased in everyday life. It it 
common to find that many anaesthetist! have little understanding of responsibility in the legal 
sense, and the law as it pertains to the anaesthetist especially topics like malpractice and 
responsibility, keeping of anarsihetic records, and safety factors and defence in the case of 
an accident must be explained in all dctaiL One may argue that the subject of law is more 
closely interwoven with clinical anaesthesia but I would hke to regard it as one of the basic 
requirements in anaesthetic curriculum since it stands aloof by itself from other subjects. This 
is more so since there is developing concern with medicolegal complications in our country 
these days. 


Physics needs extra emphasis. This important subject is difficult to instruct without the 
help of a physicist. The gas laws and their applicatioas, various types of anaesthetic appara- 
tuses, measuring devices, explosion hazards, osmosis, diffusion, mechanical respirators, vapori- 
sers, simple electrical circuits and fundamentals of medical electronics must be included. The 

ideal plan would be to have the service of anaesthesia department. I am sure his presence 
will be invaluable. I shall not refer to the innumerable applications of physics to the science of 
^aesthesia. Suffice is to say that the speciality is on the verge of becoming even incompre- 
hensible in these days of mathematical modds and electrical analogues. One of the important 
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draw out the details of the particular project on which they would be working for their thesis. 
And occasionally a few amongst the postgraduates may come to accept the challenge of jet 
unexplored asenues and may evolve as real researchers. Adoption of thesis as requirement for 
postgraduate degrees would also be useful for the teaching departments of anaesthesia in that it 
would keep the spirit of research alive and would prevent “fossilization.” 

The argument that indulgence in research activhies by the postgraduates results in waste of 
time Without any real advancement of knowledge has not much force. The reason why 
postgraduate research projects do not bear much fruit is not because they are undertaken by 
postgraduates but because the teachers who are responsible for planning and guiding them do 
not evince much interest in the projects either because of heavy administrative preoccupations 
or because of too large a number of postgraduates being admitted. 

Another argument may be advanced against adoption of thesis based on research as require* 
ment for postgraduatioo. It is said that the country’s requirements for specialists in various 
branches of medicine including anaesthesiology are great and training programmes should be 
planned to produce the largest number of specialists in the shortest possible time. There is no 
denial of this vast requirement. To serve ibis purpose the diploma course in anaesthesiology is 
best suited. This should include intensive practical training in anaesthesia along with didactic 
lectures on the theoretical aspects. But to my mind even for this course some sort of training in 
evaluation of research may be useful and that could be provided by requiring the diploma student 
to write a dissertation on a topic which may be related to everyday practical work in the spe- 
ciality of anaesthesiology. 

But along with the need for a large number of practitioner specialists in anaesthesia, to stall 
the various hospitals, one should not forget the equally important need for teachers in the spe> 
ciality of anaesthesia to fulhl the man^power needs of teaching departments of anaesthesiology 
in the large number of medical colleges in the country. And, as a postgraduate degree like M.O. 
(Anaesthesiology) would be the basic qualiOcatioo for the teaching appoinlmcnt, the programme 
for the training course for M.D. (Anaesthesiology) will have to include training in the methodo* 
logy of research. As has been already ezplaioed, adoption of thesis os requirement for M.D. 
(Aneasthcsiology) would serve this purpose admirably. / 

A few wQtds about the practical dcuils of organising the research work for thesis in the 
departments of anaesthesiology would not be out of place here. Fimofall the number of 
postgraduates in M.D. Anaesthesiology should be limited according to the facilities available 
both materia) and human. The candidate must devote at least one year to the research work 

for preparing bis thesis. This minimum period of one year is recommended because quite a 
few vkccks may be needed to prepare the plans and set up the techniques for carrying out an 
investigation, if there is some comprehensive research scheme in progress in the department 
of anaesthesiology certain aspects of that scheme may be eotrusted to the postgraduates for 
their thesis work. The projects should be well ploaocd in advance. The help ofcolleagucs 
in other specialities and the statistician may also be sought in planning these projects. When 
organised on these li.-ics, the project would definitely prove useful, both for the training of the 

candidate and for advancement of knowledge io the speciality of anaesthesia. 



THESIS OR DISSERTATION AS REQUIREMENT 
Dr. R. P. Badola 

Professor of Anaesthesiofogy, K. G. Afedical College, Lucknow 


FT will be advantageous to define, at the very outset of this discussion, the nature of the sub- 
'ect matter which may fonn the contents of a thesis or dissertation, as there appears to be 
e difference of opinion on this matter. It has been assumed here that a thesis incorporates 
a candidate's own research work along with a review of the existing knowledge on the subject 
while a disseitatvoa is just a treatise or discourse on a siffiject compiled by collecting as much 
information and knowledge on the subject as is possible from a perusal of published works on 
that subject. The question whether we must adopt a thesis or a dissertation as requirement for 
postgraduate examinations has been considered with these basic presumptions regarding the 
nature of their contents. 

In order to decide which of these two should be a requirement for postgraduate training in 
anaesthesiology, the aims of postgraduate examination in ibis speciality should be defined. 
These aims may be twofold. Acquisition of technical proficiency in order to be able to under- 
take advanced practical work is one of the important aims of posigraduale specialisation. But 
tffh pirat proficiency should not be the only halt-mark of a specialist Postgraduate education 
should also lay an equal emphasis on preparing a candidate to be a successful teacher in univer- 
sity departments. 

As a matter of fact a specialist of any sort must have a wide and sound knowledge of his 
field as a whole with a width of vision essential to a balanced and critical outlook. Even if he 
is not interested m conducting research on his own be should be able to understand and critically 
evaluate research in his speciality. For a specialist who aspires to or happens to hold a teach- 
ing appointment, the ability to conduct and guide research must be one of the essential 


requirements. 

Postgraduate training programmes must, therefore, include some sort of a training in tit® 
methodology of research. Didactic lectures alone can never be sufficient Methodology of 
research can best be learnt by undertaking some research activity on one's own. 

Informal research may be of value as a method of education. Research encourages original 
thinking, it develops the habit of enquiry and keen observation, it inculcates the ability of proper 
deductiNC reasoning and engenders intellectual self-reliance. Research activiiies in a university 
department not only provide opportunities for the beginning of a productive research career for 
postgraduates but also help in improving the quality and standard of undergraduate teaching 

And, therefore, it seems desirable to adopt thesis as a requirement for a postgraduate degree 
course. Although research by postgraduates may not be expected to contribute much to the 
advancement of knowledge, it would at least serve to provide a period of apprenticeship in 
independent l earn ing. It will also fa m iliarise the postgraduates to unsolved problems when they 
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3. Temperamental and educational fitness. 

4. Maturity as a doctor. 

I cannot be expected to improve upon what he has suggested. These must be our ideas 
to cherish, practice and achieve. 

The problem, before this gathering, thus, is not to improse on these, but to discuss ways 
and means by which one can reasonably and precisely imbibe these qualities in those who 
are going to be future anaesthetists. 

The Examination, both written and viva voce, is a time-honoured method by which one 
judges the suitability of candidates, fo spite of its being a time-honoured method, I doubt 
if it could be considered a fool-proof method. The variables are too many and we cannot 
make it a standard method, Everytime I have attended the meeting of Examination Boards 
the famous saying by Colton — “Examinations are most formidable to the best prepared, 
for the greatest fool can asic, more than the wisest can answer."— came to my mind. 

The nervousness of candidates, although quite common, varies with individuals and often 
it is a great hindrance A shrewd examiner can spot this and sometimes mtke the candidate 
be at ease, but this is not enough Titree years of study is to be assessed in, say, three 
hours, w-hich perhaps is to be practised, uughi and disseminated for thirty years. Docs it 
not seem odd? 

Every examiner has some strong likes and dislikes and it is possible for a pupil to know 
these in which case he generally comes out In flying colours Often anxiety and illness 
prevent a candidate from taking an examination. And even if he appears, can he compete 
with his partner who is sound in health? 

I must say that this is true for all the disciplines and not particular only to anaesthesiology. 
Perhaps teachers in other branches can lay their heads together to evolve a method which is 
devoid of the drawbacks of examinalions 

I recall, as school students, we had a system of rurpr /re tests every Saturday, and only 
those who were up to date in their reading could come out successfully. I am convinced 
that this method of assessment has greater practical value and applicability than our 
conveniional terminal or annual examinations. 

Anaesthesiology is in truth a highly practical science, and success as an anacsthcsiologist 
must in the final analysis mean that his patient suffers the least psychologically in the pre- 
operative period and leaves the O.T. unscathed. 

Ail this docs not depend on the tcduucian. U requires a physian’s turn of mind, with 
a thorough training in basic sciences, and an up-to-date knowledge of modem medicine. 
It aims at assessment and appraisal both of oneself and of the surgeons and in the final analysis 
at bestowing on the patient the highest care. In the examination halls or even in the vha toec. 
how could these elements be known? 



METHODS OF ASSESSMENT 
Dr. V. B. Bhargav 
Bombay 

■DBFORE one conadets the “Methods of Assessment “wbat does the word assessment signify? 

must mean, both in implication and significance, success or failure, good or bad. If 
one spells out what constitutes success, one needs to spell out the qualities of success or the 
qualities of a successful anaesthetist. 

1. Acquisition of technical skill. 

2. Understanding of physiological and pharmacological processes, involved in the ad- 
ministration of anaesthetics. 

3. Temperamental and educational fitness. 

4. Maturity as a doctor. 

The problem, therefore, is to discuss ways and means by which one can help the future 
anaesthetists to acquire them. 

Examination, both written and viva voce, is a logical thing to consider under “Methods 
of Assessment,'* after having discussed the methods of selection, methods of training, eto. It is 
obvious that even when methods of choosing and training are ideal or perfect, there must be 
some norm which can help us to say if our final choice is correct or not. The fact that a 
judgement is to be passed is indeed a deterrent to the complicity and slipshod attitudes 
that may permeate even an ideal set-up. It can however be argued that if the fflelhods of 
choosing and aptitude tests are correct it follows as a corollary that the final results by and 
large must be satisfactory and methods of assessment in such an ideal set-up may become 
superfluous. Perhaps it will be appropriate to discuss this point which may not have a 
universality of acceptance. Anyhow for the purpose of our present discussion let us consider 
the “Methods of Assessment" as acceptable. 

Before one considers the "Methods of Assessment" one must know the meaning of *he 
word "assessment." It must mean, both in implication and singificance, success or failure, 
good or bad. If one spells out what constitutes success, one needs to spell out the qualities 
of success or the qualities of a successful anaesthetist. . 

These qualities have been very well elaborated by Prof. Mushin in his 1st Guedel 
Memorial Oration in Los Angeles in 1957. He has indeed precisely and m clear terms 
indicated what one looks for in an ideal anaesthetist, h is refreshing to stale these in brief. 
These qualities are : ^ 

1. Acquisition of technical skill. 

2. Understanding of physiological and pharmacological processes, involved in the adminis- 
tration of anaesthetics. 
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same to situations where one must be distinguished from the other. Inequalities of age 
groups pose problems. The older men in spite of experience have lagged behind in progressive 
knowledge, often because of intellectual launess which starts soon after attainment of degrees, 
often as a result of inadequate facilities of libraries, or as a result of very little time at 
their disposal. I know of instances where interview boards are in a quandary, when 
older, mature and experienced individuals are pitied against a >oung student fresh from 
the portals of a University, devoid of requisite experience, none the less steeped in advanced 
theories of our progressive science. Who is the better of the two candidates? Perhaps it 
is a question of experience versus knowledge, of actuality versus potentiality. Howbertto 
solve bis problem? While we are discussing this problem should we not work out a reasonably 
acceptable method of assessment for these situations also? 

It has been suggested that executives in reputed firms are often selected after at least 
a week's stay with the directors of the company. During this week the future incumbents 
arc observed very carefully, 1 have heard it said that one who studies first in the university 
is not necessarily the first when it comes to an overall picture. In fact he is often not chosen 
at all. Is this feasible if applied to our speciality for posts in hospitals? 

In a fast changing world, concepts in science change equally fast and what was good 
only a decade ago is not good enough today. The anaesthetists of yesterday are often 
considered fossils and old-fashioned. In spite of ibis the fundamentals enunciated by 
piooeershke John Snow and Clover are sound and good for all ages. Pharmacokinetics in 
anaesthesia as understood today, physics related to anaesthesia as understood today, is very 
elaborate, but worthy of imbibiog for a fuller knowledge. In this context achtevementi of (he 
past fade into nothingness and so do the assessments of the past. Expectations and the future 
vary with advancing knovv ledge. 

In passing judgement, are we to elicit knowledge of fundameotaU alone or are the finer 
details equally important? Perhaps this constitutes a major problem in assessment at different 
levels. 

I am aware that I have talked at great length on the aspects of methods, but have failed to 
arrive at a really sound conclusion I must confess, eves after years of teaching, I can oeiiber 
see nor think of a method or methods which I feel would be adequate. This is perhaps the 
first lime a group of educators have considered it fit to at least discuss them. I feel it is 
time We had also representatives of students among us for discuuion. 

The practice of anaesthesia is a century and a quarter old, while the science cf ansestbesis is 
not. The history of this evolution and (ransformaiion is a history of trials and errors, success 
and failures, and the final achievements of today, collosalas they seem, are still ioadequaCe. 
Thus the yardstick of measurement will vary from year to year and so wilt the methods of 
assessment. 

There can be no static rigidity, and only with the flexibility of approach can we hope to 
justly discuss methods of assessment. 
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cojvsuiwng, prolonged, laborious and frao^t with danger in the event of suprarenal over- 
activity (1 mean fri^l) of the candidate. \ would say that nothing vs laborious or prolonged 
when it comes to passing judgement on those who are to be let loose upon the public and 
unlike other disciplines it is always a matter of life oc death conducung anaesthesias, be it 
ror major surgery or minor surgery. Surely there is no minor anaesthesia. Suppressing 
the protective reflexes of the patient must mean danger. 

One of the accepted inodes of assessment is to find out the candidate’s ability to 
express himself and explain and teach others. This too is adequately covered m the M.D. 
examination at the Institute, A candidate is asked to speak on a subject. He is given 10 to 
15 minutes to organise thoughts and then he is asked to speak to a group for about 10 minutes. 
Perhaps at lower levels of education in our speciality this may be redundant, but indeed in 
an examinat'on of a higher calibre like M.D. this new system does help us to know that a student 
can express himself and can use sdentific terminology and has a grasp of the subject. 
Prof. Mushin in discussing medico-legal aspects over a decade ago has rightly stated that 
a specialist, besides being up to date io the knowledge of his own subject, should also be 
reading at least two journals outside his speciality, of a general nature like B.M.J. or Lancet. 

In my opinion, in the final analysis these two methods, namely, conducting of a case and 
extempore speech, are improvements upon the conveniiona] methods but they too are 
inadequate. 

The American system of credits on the basis of day-to-day performance is a good supple- 
ment. This indeed must mean a more didactic approach, this must mean more day-to-day 
seminars, this must mean mote day-to-day scope for expression, more day-to-day laboratory and 
biochemical and physical assessment of patients and their interpretations. This day-lo-day 
credit system might demand from the teachers an “art of detachment” which would enable 
the teacher to have the moral strength to discard the indifferent, the lazy, and the cateiess 
pupil as both unsuitable and unworthy, indeed, a failure. In this way we can eliminate those 
who cram up textbooks at the last minute, and brush up journals. 

In this way a teacher can study the personality of the pupil as well. It has been ri^tly 
suggested that the "pugnacious and the quarrelsome” personality has no place m anaesthesia. 

Weeding out such undesirable elements is agamapainful but a necessary duty of the teacher. 
Equanimity of thought and action must be at least an important facet in the method of 
assessment. 

While discussing methods of assessment, we must also think of the teaching methods of ihe 
great universilies of Oxford and Cambridge, their tutorial guidance and use of library, etc. 

Methods of assessment must be different in different contexts. There are often situations 
demanding different requirements. An anaesthetist, say, in a rural hospital, is required to have 
qualities which are a little different from those required in a teachirig institution* whereas 
technical competence might satisfy the needs of a rural hospital, superior knowledge, 
abiluy to impart it, expression and wider application of knowledge is what is required in a 
temple of higher learning. 

Interviews for selection of suil^le candidates for various hospitals also in a broad sense 
come under this purview. If one can evohe methods of assessment, one can also apply the 
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same to situations where one must be distinguished from the other. loegualities of age 
groups pose problems. The older men in spite of experience have lagged behind in progressive 
knowledge, often because of isteliectua) iazincss wfaicb starts soon aAer attainment of degrees, 
often as a result of inadequate facilities of insraries, or as a result of very little time at 
their disposal. I know of instances where interview boards are in a quandary, when 
older, mature and experienced individuals are pitted against a joung student fresh from 
the portals of a Unisersity, devoid of requisite experience, none the less steeped in advanced 
theories of our progressive science. Who is the better of the two candidates? Perhaps it 
is a question of experience versus knowledge, of actuality versus potentiality. Howbe$tto 
solve bis problem? While we are discussing this problem should we not work out a reasonably 
acceptable method of assessment for these situations also? 

It has been suggested that ezecutkes in reputed firms are often selected after at least 
a week's stay with the directors of the company. During this week the future incumbents 
are observed very carefully. I have heard it said that one who studies first in the um'versity 
is not necessarily the first when it comes to an overall picture. In fact be is often not chosen 
at all. Is this feasible if applied to our speciality for posts in hospitals? 

In a fast changing world, concepts in science change equally fast and what w-as good 
only a decade ago is not good enough today. The anaesthetists of yesterday are often 
considered fossils and old-fashioned. In spite of this the fundamentals enunciated by 
pioneers like John Snow and Clover are sound and good for all ages. Pbannacokinetics in 
anaesthesia as understood today, physics related to anaesthesia as understood today, is very 
elaborate, but worthy of imbibing for a fuller knowledge. In this eoniext achievements of the 
past fade into noibingoess and so do (he assessments of the past Expectations and the future 
vary with advancing knowledge. 

In passing judgement, are we to elicit knowledge of fundamentals alone or are the finer 
details equally important? Perhaps this constitutes a major problem in arsessment at dilTerent 
levels. 

I am aware that J have talked at great length on the aspects of methods, but have failed to 
arrive at a really sound conclusion I must confess, even after years of teaching. I can neither 
see nor think of a method or methods which 1 feel would be adequate. This is perhaps the 
first lime a group of educators have considered it fit to at least discuss them. I fee] it is 
time we had also tepresentatives of students among us for discuuioa. 

The practice of anaesthesia is a century and a quarter old, while the science of anaesthesia is 
not. The history of Ibis evolution and transformation is a history of trials and errors, success 
and failures, and the final achievements of today, coUosal as they seem, are tull inadequate. 
Thus the >ardstick of measurement will vary from year to year and so will the methods of 
assessment. 
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SELECTION 

TT is generally accepted that for anaesthesiology we need two types of training: (1) a 
i2>moDth course with emphasis on practical training, leading to the diploma tn anaesthe* 
siology (D.A.) ; and (2) a more exhaustive 2- to 3-year training period emphasising academic 
work, exposure to methods of research and teaching, and advanced anaesthesiology, leading to 
the degree of M.D. (Anaesthesia). The criteria and methods of selection for these two categories 
therefore must vary as the role of specialities differs. The suggested criltna for selection ate 
as follows;' 

1. Candidates for diploma in anaesthesiology should: 

‘ (a) possessa medical degree (M.B.B.S.) from a recognised university; 

‘ (h) have completed a one-year post-inieroship house job, or bad not less than one year’s 
practical experience in administration 'of anesthetics in a hospital with at least SO beds 
for surgical patients or surgical specialities, or have accreditation as a specialist in the 
, armed forces. ' 

2. Candidates for M.D. should: 

(a) possess a medical degree from a recognised uoiversity; 

(h) have a good academic record, preferably not more than two failures; 

(c) have completed one year of bouse-surgency, including at least six months of medicine 
or surgery or anaesthesiology; 

(d) have either a diploma m anaestbesiology or at least six months’ training in anaesthe* 
siology in a recognised hospital; 

(e) have good confidential reports froui previous chiefs; 

if) have done 'Welt in the interview which should last at least three days so that the Chief 
can assess the candidate’s personahty, aptitude, and still. 

DURATION OP COURSE 

For the diploma in anaesthesiology a one-year in-service programme where the candidate 
will he exposed to all methods of practical anaesthesiology is tecommended. 

For the M D. (Anaes.) a two->ear in-service training programme in a teaching hospital 
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whether the candidate has D.A. or many years of previous experience is considered essential. 
The training should include basic sciences and clinical sciences as relevant to anaesthesiology. 

CONTENT AND METHODS OF TRAINING 

Candidates for either the diploma or the degree should be trained in hospitals, and the 
number of candidates should be in proportion to the amount of clinical material and the 
number of teachers available. Lectures by teachers from other instituiions may be valuable. 
Basic science and clinical departments should collaborate in the training. 

Training for the diploma in anaesthesiology should include pre- and post-operaiise charting 
of cases and completely documenting records of (cn problem cases. Candidates should have 
some experience in bionchoscopy and other procedures useeful in anaesthesiology, and some 
training should be given in the therapeutic aspects of anaesthesiology such as treatment of res* 
piratory insufficiency, tetanus, and pain. If possible, candidates should work in district hospitals 
during part of their course. 

Guided individual study should be the hall-mark of training for the M.D. (Anaes ); there* 
fere the tutorial type of teaching ts recommended. Candidates should have training in 
pracUcal methods of anaesthesia and experience in the problems of the recovery room, inten* 
sive therapy and treatment of pain. They should participate in ail the teaching programmes 
of the departmest and should attend poet risk cootoreaut cstJio-tboracic oonfercaest, cliaieo^ 
pathological conferences and journal club sessions. Candidates should be encouraged to 
publish papers during the course of their Uaifling. Examinations should be given from time 
to time. 

Study of the basic sciences should de&oitely be included in the curriculum. It is recom* 
mended that a common teaching programme in the basic sciences, lasting two to three months, 
be established for all postgraduate students. Methods of teoebiog should include use of 
laboratories, specimens, slides, etc. The course should include fundamentals of statistics. 
Anatomy, physiology, bio-cbemistry, pharmacology and pb)sics ore more important in the 
training of anaesthesiologists than pathology or microbiology. 

M.D. (Anaes ) candidates should submit a thesis three months before examination, and not 
be allowed to appear in the examination unless the thesis is accepted. The purpose of the 
thesis is to initiate the Candidate into the methodology and principles of research. The topic 
should be selected in consultation with the clinical and para*clinical stafTs, and the work should 
be done concurrently with the clinical training. The thesis should be judged on its plan, 
design and meihodolog>. andoa the evaluation and statistical presentation of results in the 
light of available literature. 

A Ph.D. course in anaesthesiology may be instituted at selected centres. This should be a re* 
search degree and regulations for its training, work and assessment should be in line vsith 
Ph.D. in other clinical sciences. 
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this Council and their careers and other working records scntiinised, and the candidates are also 
interviewed. We have found this system very useful, and similar councils should he instituted 
in every institution, to weed out unsuitable candidates. The composition of the body can be 
adjusted according to the local conditions. 

REQUIREMENTS OF POSTGRADUATE STUDENTS 

There are certain requirements from the point of view of the postgraduate students which 
must be ful&lled. The present trend is that afwi completing the house job the candidate works 
for three years for the degiee course. \ feel that during this period he must get a reasonable 
stipend and residental accommodation, so that good students, whose dnaivcial condition may 
not be very good, may be able to stay on for postgraduate study. In lieu of this payment they 
may be appointed junior members of the medical team of the department, so that they really 
get the practical experience which is very esseollal in all clinical subjects In most of the 
departments of radiology, I see very few junior posts, such as those of residents and registrars 
and so on. These posts should be increased in numbers, and they should be permitted to join 
the postgraduate course concurrently. The posts should be treated as scholarships for good 
students, and these jobs will ensure the flow, and turQ>out, of welMrained specialists. It has 
been my experience that after completing the bouse Job many good students leave to take up 
paid jobs in various hospitals and jobs like id Provinciai Service, Railway Service aod so on. 
and many of the mediocres. or even ordinary students, cannot get jobs and they join the post' 
graduate course. This brings down (he general standard of the course and increases the 
number of failures. 

RESEARCH FACILITiES 

la most of the universities, a tbesis has to be wiiiteu by the candidate before he can 
appear foe the examination of M.O. or M.S. For this proper laboratory and other facilities 
should be assured. A well-equipped library with the latest books and journals is essential 
He should work under direct supervision of the guiding suff member and no staff member 
should guide more than the number (hat he can really guide and devote his time to. A 
reasonable number would be four candidates. 

In conclusion I would say that in the selection of candidates more stress should be laid on 
the quality of the candidate, for which (here should be some method of assessment. As far 
as possible there should be enoughjonior paid assignments available in the department for the 
postgraduates so that good students may be encouraged to join the courses which are gradually 
becoming longer in years. 
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Dr. N. B. Roy 

A. SCHEAtE OF TRAINING 

^Tlbe postgraduate les-el, the quality of iraiaiag imparted should be of tbe highest order. 

The first requirement is the separation of radio-diagnosis from radiotherapy for purposes 
of training and practice. Each branch of radiology has made such a phenomenal progress 
during recent years that it is no longer possible for one and the same man to practise both 
branches of radiology nitb equal efficiency. That is why it has been considered essentia] in the 
United Kingdom, Sneden and many other countries to split up radiology bto tuo major 
divisions. In the words of Gosta Forsell of Sn'eden, who is considered tbe father of modem 
radiology, a man who can practise both branches of radiology with equal efficiency must be a 
genius and, even for a genius, tbe time necessary for the regulation of a large department of radio- 
logy comprising two widely different activities is a waste of medical talent. This skill might be 
utilised more advantageously in the examioatioo and treatment of patimts. This wilt only 
increase his experience thereby making him a better radiotherapist or a better radio-diagnostH 
cian, Tbe postgraduate trainee, therefore, should at the very onset select one branch of radio* 
logy and quality training should be imparted to him. Tbe country, however, needs more radio* 
diagnosticiatu than radiotherapists as the pattens of diagnostic radiology is one of decentrilisa* 
tion, tbe service extending even to the villages In imparting the training, therefore, due 
consideration should be given to the relative propotlioa of trainees to each branch- Asceces* 
sarilythe practice of radiology will also be completely separate in tbe future set-up of the 
country, I would insist that the quality of training imparted should be of tbe highest order. 

I would recommend. 

1. One )ear's postgraduate experience, including at least six months* training as house 
physician or house surgeon in the genera} medical and/or surgical w-ardsofarecognised 
hospital. 

2. Any one who fulfils tbe above quabfications will be admiUed to a two.year diploma 
course either in radio-diagnosis or in radjothcrapy. When tbe students have obtained 
either D.Nf.R.D. or D.M.R.T. (hey can be private practiu'oners if they so desire or they 
can accept service. After a couple ofyears* further experience and working as a regis* 
Irar in a teaching institution under supcrrislos, these boys can appear for a higher 
examination such as M.O.— cisber in radio-diagaosia oris ndioiherapy. 

After obtaining M.O they can be eligible for higher appoinlmeau In teaching institutions. 

1 must admit that a considerable divergeocc of opimoa exists on the various aspects of post- 
graduate trainiog m radiology and partkuUily regardmg: 
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this Council and their careers and other working ttcoids scrutinised, and the candidates arc also 
inttrt’iewed. We have found this system very usefuU and similar councils should be instituted 
in every institution, to weed out unsuitable candidates. The composition of the body can be 
adjusted according to the local conditions. 

REQUIREMENTS OF POSTGRADUATE STUDENTS 

There are certain requirements from the point of view of the postgraduate students which 
must be fulfilled. The present trend is that after completing the house job the candidate works 
for three years for the degree course. I feel that during this period he must get a reasonable 
stipend and residents! accommodation, so that good students, whose financial condition may 
not be very good, may be able CO stay on for postgraduate study. In lieu of this payment they 
may be appointed junior members of the medical team of tbe department, so that they really 
get the practical Mperience which is very essential in all clinical subjects In most of the 
departments of radiology, I see very few junior posts, such as those of residents and registrars 
and so on. These posts should be increased in numbers, and they should be permitted to join 
the postgraduate course concurrently. The posts should be treated as scholarships for good 
students, and these jobs will ensure the Sow, and turn-out, of welhtrained specialists. It has 
been my experience that after completing the house job many good students leave to take up 
paid jobs in various hospitals and jobs like in Provincial Service, Railway Service and so on, 
and many of the mediocres, or even ordinary students, cannot get jobs and they join tbe post* 
graduate coutse. This brings down the general standard of tbe course and iacteases the 
number of failures. 

RESEARCH FAClUTlEg 

In most of the universities, a thesis has to be written by the candidate before he can 
appear for tbe examination of M.D. or M.S. For this proper laboratory and other facilities 
should be assured. A well.<quipped library with the latest books and journah is essential. 
He should work under direct supervision of the guiding staff member and no staff member 
should guide more than the number that he can realty guide and devote h-s lime to. A 
reasonable number would be four candidates. 

In coQClusioa I would say that in tbe selection of candidates more stress should be laid on 
the quality of the candidate, for which there should be some method of assessment. As far 
as possible there should be enough junior paid assignments available in the department for the 
postgraduates so that good students may be encouraged to join the courses which are gradually 
becoming longer in years. 
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Dr. N. B. Roy 


A. SCHEME OF TRAINING 

the postgraduate level, the quality of traiaing imparted should be of the highest order. 

The first requirement is the separation of radio*diagaosis from radiotherapy for purposes 
of training and practice. Each branch of radiology has made such a phenomenal progress 
during recent years that it is bo longer possible for one and the same man to practise both 
branches of radiology with equal efficiency. That is why it has been considered essential in the 
United Kingdom, Sweden and many other countries to split up radiology into two major 
divisions. In the words of Costa Forsett of Swreden, who is considered the father of modem 
radiology, a man who can practise both branches of ladiology with equal efficiency must be a 
genius and, esen for a genius, the time necessary for the regulation ofalarge department of radio 
logy comprising two widely different activities is a waste of medical talent. This skill might be 
Utilised more advantageously ia the examloaiion and treatment of patients. This will only 
increase bis experience thereby making him a better radiotherapist or a better radio^iagnotti* 
dan. The postgraduate trainee, therefore, should at the very onset select one branch of radio* 
iogy and quality training should be imparted to hiat. The country, however, needs more radio* 
diagnosticians than radiotherapists as the pattern of diagnostic radiology is one of dcceatrilisa* 
tloa, the service extending even to (he villages In imparting the training, therefore, due 
consideration should be given to (he relative proportioa of trainees to each branch- Asneces* 
sarilythe practice of radiology will also be completely separate ia the future set-up of the 
country, I would insist (hat the quality of traioing imparted should be of the highest order. 

I would recommend. 

1. One year’s postgraduate experience, wetudiog at least six months’ training as house 
physician or house surgeon in the general medical and/or surgical wards of a recognised 
bospiiol. 

2. Any one who fulfils the above qualificatioas will be admitted to a two-year diploma 
course either in radio-diagnosis or in radiotherapy. When the students have obtained 
either D.M.R.D. or D.M.R.T. they cao be private practitioners if they so desire or they 
can accept service. AHer a couple of years* further experience and working as a tegis* 
trar in a teaching inslilutioii under supervision, these boys can appear for a higher 
examination such os M.D.—cilber in radio-diagnosis or tn radiotherapy. 

After obtaining KLO they can be eligible for (u'^et appointstenU in teaching institutions. 

I must admit that a considerable divergence of opinion exists on the various aspects of post- 
graduate training in radiology and par tirs la i ly regarding: 
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large number of peripheral clinics serving as cancer detection centres, and covering, in a planned 
fashion, all the districts and snb-divisions of the State. A larger number of ■'"‘I'J' 

be well equipped and well staffed in view of the heavy financial deinands, and, therefore, 
such institutes can only offer hazardous and unscicoUSo Ircatmenls which harm the public 
Particularly tor India with limited financial resources this is a very vrral cons, derat.on and 1 
hope that on account of our enthusiasm for quality ability should not suffer. 

B. DURATION OF TRAINING 

According to the scheme of postgraduate training in radiology, described in Section A, we 
shall havi four different courses and they are D.M.R.D , D.M.R.T., M.D. (Radio-diagnosis) 

“^ht'durattoronraWag of each course B a highly controversial subject but I would 

personally recommend a two-year course for both D.M.R.D. or D.M.R.T. and another tivo.year 
course for M.D. in diagnosis or in therapy. 

C CONTENTS OF COURSE 


1. D.M.R.D. 

Part I. First six months. . 

(a) Physics and clcctrctcchnics as applied to medical radiouliagnosis including apparatus 
construction, protections, etc. 

(h) Anatomy and pathology in relation to radiiwiuigcosts. 

Part If. Next eighteen months. 

Radio.diagnosis-r,lm interpretation-lcctotcs. demonstratmn. ^d pmct.cal eapcncrtcc to 
the inlerptcution of the radiogtaphic appearance of normal and of the vartout pathologrcal con- 

ditions which may be demonstrated by X-rays. . , 

Fluctoscopy-dcmcaslration and practical insttuctioo. with particular reference tn examina- 
tion of the gaslro.inlestmal, rcspitalory and circulatory syslems. nr,,., 

Clinical mslruclion with special reference to the operative Cndmgs and to the final clinical 
diagnosis of cases invesligated in the radiological deparnnent. 

2. D.M.ItT. 

M ' Phviks' and™°«uoicchniqucs at applied tn medical radiotherapy iaeinjiag appatalat 
eonstroetion. dosage measntement. radioaeti.ity, ptoteelioas, ete. 
m Anatomy and pathology in lelation to radtotherapy. 

Rrj'ioLr^P^-Hri'Tnirpnulion with special tefetence to the appearance, of malignant 

‘Tlmlal‘’inslrami^n-1«'“"^ '’delnou.ttalioas and practical erpetience of clinical featuicw 
mode of spread and clinical findings of non-maligoaal eoaduioa. and mal.gaaal luaioui. 
ameaible lo radiation therapy. 
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Treatment — systematic and practical instnictioii in the principles of treatment; treatment 
ofWraoursin each individual site; and treatment of oon-maJisnant conditions treated by 
ladiation-thtTapy. 

Statistics and results of treatment — the tesaVts obtainable by autgety and radiotherapy 
and an outline of the principles of statistical investigation with some detail in the simpler 
methods. 

3. M.D. (Radio-diagnosis): 

The course should include: 

(0) Diagnostic radiology including history of radiology. 

(1) Relation of radiology to general medicine, surgery, gynaecology. 

(c) Physics and electro-technics as applied to medical radiology. 

(d) Pathology, anatomy in relation to radiology. 

A candidate is to appear in written, oral, ctjnical and practical examinations. 

4. M.D. (Radiotherapy): 

The course should include: 

{a) Therapeutic radiology and biological effects of radiations including history of radiology. 

(b) Relation of radiology to general medicine, surgery and gynaecology. 

(c) Physics and electro-techoics as applied to medical radiology. 

(d) Pathology and anatomy in relation to radiology. 

Written, ora], clinical and practical examinations are to be given. 

Research: 

It is my feeling that we need not insist on research as an essential requirement while 
taking M.D. degree either in diagnosis or therapy because it requires enormous time and 
there is no time to do research in the short period of two years. This M.D. degree can be 
equated to the level of M,R.C.P. in England where the highest knowledge in clinical subjects is 
essential but research is not necessary. Those who are interested in research can register 
their names after taking the M.D. degree in any recognised institution where they can work 
and carry on research on scientific problems either independently or under a professor and 
after two years they may submit a thesis to the University in any particular branch or speciality. 
This will be examined by an appropriate assessment committee and a Ph.D. degree may be 
awarded. The Ph.D. degree may not be considered essential for any teaching post but 
certainly it is an additional qualification. 

Interim modifications 

The problem of postgraduate training in radiology is a highly controversial one and 
considerable divergence of opinion exists both regarding the institution of diploma and/or 
master/dociorate courses and the period of training to be allotted to each course and also 
regarding separation of radio-diagnosis from radiothetherapy both at diploma and M.D. 
levels. Complete division of radiology into its two major branches of radio-diagnosis and 
radiotherapy, although ideal, may not be nnmedtately achieved, except' at a few' advanced 
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centres, in India as a whole. Perhaps some eight to ten years are likely to elapse before 
complete bifurcation is achieved throughout India. During the course of this gradual evolution, 
perhaps a compromise formula may be evolved as an interim measure, to achieve uniformity 
among the medical educators and administrators throughout the length and breadth of this 
vast subcontinent. Some suggestions are ^ven below. 

1. A combined diploma in diagnosis and therapy (D.M.R.) of 18 months' duration. 
This diploma may serve as the window on the higher degree courses. These boys, 
after completing D.M.R., may serve in districts or as registrars in teaching hospitals. 

2. After a couple of years’ further training and work under the guidance and supervision 
of rccongnised teachers these boys can appear for an M.D. degree either in diagnosis 
or in therapy. 

Thus for the purpose of uniformity as an interim measure we may have: 

(u) Diploma — combined. 

(fi) M.D.— after diploma— separately either in diagnosis or in therapy. 

Only M.D.’s (radio^iagnosls) or M.D.'s (radioiherapy) should be allowed to hold teaching 
positions io radiodiagaostie or radioiherapeutic departments in teaching institutions. 



METHODS OF TRAINING IN RADIOLOGY 

Dr. A.N.K. MENON, D.M-R-D. (tOND-). M.S. (MINN.), F.C.C.P. (U.S.A.> 


p ADIOLOGY is a difficult speciality and in a way may be called a “speciality among 
s-peciiUtiw.’’ Thft Uainias ia radiology mustbe based on a very sound foundation of 
the basic sciences such as anatomy and pathology. Even though comparatively a new entrant 
in the medical field there is no speciality which has not its counterpart in radio-diagnosis. 
It is common knowledge that the speciality of radiology is divided into radio-diagnosis and 
radio-therapy including nuclear mediane. This training in radiology can be further divided 
into training methods for the basic radiological postgraduate diploma and for acquiring of 
higher degrees. M,D. or Ph.D. 

Training in Jiadia-Diagnosis: A ' radio-diagnostician before being trained in the actual 
radio-diagnosis must have a sound training in radiological physics, radiological anatomy and 
pathology. The training in radiological physics must be practical. Hence there should be 
a minimum of didactic lectures. A medical graduate is generally weak in formulae and 
mathematics and be must not be frightened away by laying over-emphasis on the mathematical 
physics. After all, a radlo-diagnosliciao is not expected to take part either in the repairs 
or iostallatloQ of X-ray apparatuses which are attended to by X-ray engineers and physicists. 
But as a specialist in charge of the department, often in places where the services of an X-ray 
engineer are not readily available, be must be well conversant with the working of the 
different parts of the machines which he and bis assistants are supposed to handle. The 
first six months of the course may be devoted to tbe teaching of radiological physics; the 
fundamentals of magnetism and electricity and their praciical applications must be very 
carefully uught. This training will consist of lecture demonstrations for the first half an 
boxti by a physicist 01%-iay or elecUKal engineer on bask principles and it must be followed 
by practicals which will re-empbasisc what he has been taught already during lecture demons- 
trations. The practical lessons must include the place of fuses, electrical connections in 
houses and institutions and the elementary defects that may be found in X-ray machines. 
Tbe trainee should also be pven oppoitunhies to do practical experiments on the same, A 
very good concept ofdiode and triode valves and their application in electronics which form 
a large portion of the modern X-ray installations must be given to the trainees. The motors 
and the generators and their working must be shown to the candidates and they may be 
asked to handle a motor, that is its operation. As has already been said, the lessons roust 
be simple, not over-loaded with difficult and complxated formulae. These practical lessons 
must also include assembling of machines. Slodcnts must also know about the protection 
factors in radio-diagnostic departments and they may be able to find an equivalent for a given 
protective apron. X-ray machmes must be instaQtd in tbe physics laboratories and batches 
of students must be told of tbe component parts of the apparatus and also the methods of 
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be arranged ia which radiographs of patients taken when they were living are put on the 
lobby and the students as well as the teachers are asked to give their diagnosis. As soon as 
the radioiogical diagnosis is given, the post-mortem report may be read so that they may 
know how far their diagnosis is correct. These post-mortem conferences are extremely 
important for the teaching of radio-diagnosis. 

Concurrently with the attendance in this department on basic sciences which often lake 
place in the afternoons, the forenoons should be spent in the recognised X-ray departments 
for teaching puiposes. In this morning session stud«its should be distributed in the various 
X-ray rooms. Here they should be asked to take radiographs of the v..rious organs and 
joints under the supervision of an expert lechnkiaa in radiology. Then they must develop 
the films in the dark room and thereafter the students should present the films taken and 
developed by them to the instructor. This should be done for one hour daily in the forenoons 
The next three hours the students must be asked to spend on the reporting session where 
the assistant radiologists will initiate them in the principles of diagnostic radiology. 

After the Part I examination is over, the next six months or one )ear must be exclusively 
kept for training in advanced radio-diagnosis as well as radiological procedures. The lecture 
demonstrations may be arranged in the afternoons daily by pooling all the available teachers 
in the training centres. If there are two or three training centres in ibc university, then the 
university teachers, must meet and distribute the work among themselves in order to avoid 
overlapping. It ia better that each teacher is asked to teach a particular system. Radio- 
diagmsis ia such a vast subject (hat one caonoi be ao advanced specialist in all its branches. 
Each uniNcrsily teacher, side by side with bii routine work, must also be asked to make 
special investigations on a particular branch of radio-diagnosis. With the pooling of all 
teaching faeilities available in radiology in a particular region, the students will get a very 
good knowledge of the different patierns followed in diSerent branches in dilTereot instltuilons. 
The didactic lectures must be followed up by projection of X-ray films and X-ray slides. 
In the future radio-television may play a major and dominant role m teaching radiology. The 
fluoroscopisi while doing specialised diagnosis in bis laboratory can have the whole fluoroscope 

televised at different lecture rooms so that the students can follow what a specialist is actually 

doing in the fluoroscopic room. By this the students are not exposed to radiation hazards 
and more in number can sit comfonably in ihc lecture halls and follow very clearly the 
television lesson. While the students of each iosbtutioQ go to a particular regional centre 
for lecture demonstrations, they ace expected to attend the reponing sessions in the mornings 
in their own institutions. Once a week a lest regarding film should be given. About a 
dozen films may be fixed to the various lobbies and the students may be asked to give their 
readings and write their own diagnosis on a piece of paper. Afterwards they may go to 
their teacher who will examine the diagooas. Once a fortnight there should be a seminar 
and once in two months a symposium. Halfof this symposium should be conducted by the 
teachers, in which the various specialists will parUcipaie, while the other half will be performed 
by the students themselves, wherein the teachers will be present as observers. Besides, each 
trainee will be allotted one or two journals which he must read and make a summary of 
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the articles for discussioa ia the class. Thus the traioing in radio'diagnosis must be comprc* 
hessive, praclicsl, and inierestiog. Didactic lectures and teaching of theories without 
practical traioing which are now outmoded must be given up. According to Lite Costa 
Forsell of Sweden the radio-diagnostician must have the eyes of a hawk, and we must 
remember that it requires extensive training and application to have the eyes of a hawk. 

Radio-Therapy forms a separate sub-section of its own. It is absolutely essential to have 
training in radiation ph>slcs. A very good practical traioing in dosimetry must be given 
and the students must make their own dose measurements on Fbantons. The principles 
of radio-isotopes must be thoroughly taught. A separate research section for radio*active 
isotope must be created and this should form an integral part of the radio-therapy department. 
There should be a scintillation counter in the laboratory and the students must be given 
practical lessons on scintillation counting A onc-neek tour for visiting the Atomic Energy 
establishment at Trombay must be arranged in the middle of the year for showing the 
students atomic reactors and the production of radio-active isotopes. They must also be 
shown the working of super-voltage machines, fn the pathology part the trainees must 
have a practical course in tumour pathology and they should be asked to identify the main 
tumours under microscope. They must attend regularly the cancer and tumour conferences 
held in the radio-therapy department where the surgeon, the pathologist and the radio-therapist 
roust meet and discuss all the tumour cases and decide the line of treatment. The students 
must be asked to write case sheets and present them at the coaferenees. Besides, tbey must also 
study the technique and practice of radium implantation and they must also be encouraged 
to practically do some simple radium implantations. Library work, seminars and symposia 
may be held on similar lines as in the training of radio-diagnosis. 

Sf.D. {Radiolozy): There is no limit to the knowledge in this particular speciality in 
which the candidate wants to take his doctorate degree. Since only those candidates who have 
taken the diploma courses are taken for the degree course, no training in physics is necessary. 
These M.O. candidates can be appointed as full-time clinical assistants and must lake an 
active part in the day-to-day working of the department. They must be entrusted with 
clinical responsibilities. A course of advanced postgraduate lectures may be arranged by 
the university which may be given to all the M.D- trainees of the region. These lectures 
may be given in (he afternoons so that (he training in the institution in which they work is 
not interfered with. Tho«e working for the M.D. degree should do the major work by 
Ibcmselves; they should receive only directions and guidance from professors. There must 
be a minimum of spoon-feeding. They mutt also be given a minimum of training on the 
clinical aspect of medicine since in some universities there is a Part J eaamination in which 
they arc tested on clinical sciences. Tbey must be conversant with all the advanced, latest 
publications in the speciality and they must be quite thorough with every film and slide 
available in the departmental laboratories. Tbey roust also be converunt with all the 
latest journals and must address the whole clau once a vvetk on the iaicvt advances made 
in their speciality. They roust also take pan ja the semirurs and symposit held in the 
speciality in their regional postgraduate enure. They roust also work on a special problem 
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under the guidance of the professor and must submit a dissertation at the end of the course. 
In short, the training should be given to the MJ). candidate in such a way that a candidate 
may have a working knowledge of all the latest advances in the subject so that he may 
be appointed to the post of clinical teacher in the speciality as soon as he obtains the degree. 

Those who have taken M.D. can le^ster themsdves for the Ph.D. course. In other words 
the Ph.D. course must lead to a research degree. Consequently a student is expected to spend 
the maximum of bis time in the research laboratories associated with the training centre. 
A very well.equipped animal bouse and an animal research laboratory are essential because 
research is first performed on animals and later on human beings. Research is not a 
compilation of, statistics. There must be some orl^nal contribution to the particular 
problem on which research is done. After selecting a project for research training the 
candidates must be toM something about the methodology of research. They must also be 
given training in statistics and research procedures. Only then should they start working 
on the problem and they must consult their professor frequently to see that what they are doing 
is progressing on correct lines. A well^equlpped research library and research laboratory as 
well as as animal house must be made available to the candidates. The research students in 
the speciality must meet to discuss the problem occasionally so that one benefits from 
the other. It must be the special responsibility of the supervisor to see that high class 
research is done by the trainees aad theses of good quality and standard are submitted by 
the candidates. 



METHODS OF ASSESSMENT FOR THE POSTGRADUATE 
DIPLOMA AND DEGREE IN RADIOLOGY 
Lt.-Col. P. F. Mathias, u.b.b^ (Madras), d.m-ild. (Eng.) 

Associaie Profatar of Radiology, Armed Forces Stedical College, Poona 


'T'HE aim of zay method of a&seumeat of a student must be to discover whether he has 
acquired a sound grasp of bis subject. It is senerally agreed that one final examination 
is not enough to assess the merit of a studenL It is difficult to see how a written, a practical 
or a clinical, and an oral examination lasting a few hours can adequately test a candidate's 
proficiency in a speciality of medicine like radiology. Since examinations are conducted by uni« 
sershies, methods of assessment must be uniformly applied to all the candidates of the various 
constituent colleges of the university. Moreover these methods must be practicable. 

The teacher makes a continuous assessment of the student throughout the yean by giving 
periodical tests, by seeing how well a student presenu cases at seminars, and by applying 
other methods Out the results of such tests are not taken into consideration in determining 
the results in the final examinations as they are done to some western universities (Rigler, 1964). 

Therefore 1 should like to suggest that in postgraduate radiology examinations the examiner 
could form a betier idea of the student's ability and bu work if the student’s record book were 
made available to him. Such a course Is feasible because the number of radiology candidates 
taking a univeruty examination is small. 

The subject of radiology has two main sub-divisions — radiodiagnosis and radiotherapy. In 
most foreign countries it has been Considered appropriate to separate these specialities. This 
is the trend in India also. This question however will not be considered in this paper. As 
in other specialities, so also in radiology, there is a diploma examination and a higher degree 
examination. At the diploma level, it is customary to bold examination in two parts: Part I. 
Physics, and Part II, Radjodiagnosis and/or Radiotherapy. For the degree there is only one 
exaiaination. This paper deals with (be methods of assessment at each of these stages. 
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The remaining 25 per cent of the marks maybe allotted for the actual performance of one or 
tuo experiments at the examination. 

No change is suggested in the present system of written examination. Each paper may com* 
prise five or six questions— preferably of the essay type— but one may be a question dealing with 
the writing of short notes. The examination should last three hours. The emphasis should be on 
the practical aspects of the subject and on fundamental principles. There should be one question 
in each paper dealing with current electricity. The remaining questions should be set on radiology 
physics. At least two of the questions should include a problem. In the paper, Part I for the 
radiotherapy diploma, at least a part of a question should deal with the physics of radioisotopes. 


Part II (Radiodiagnosif) Diploma Examination 

A similar method of assessment may be adopted for this part also. The specialist in radio- 
diagnosis is required to be adept at various lecboiques which are peculiar lo his speciality. 
He should be able to perform barium meal and anaema examinations, bronchography, intra- 
venous pyelography, urethrocystography, peripheral arteriography, aortography and other 
investigations. It is not possible during any practical examination to assess the candidate’s 
skill in performing these investigations or else bit knowledge of the subject. To obviate this 
difficulty it is suggested that the candidate keep a record book containing complete reports 
of cases in which he has assisted or, later, actually performed these spccialinvestigatioos. He 
may preserve either the full-ske X-ray or photographic reductions. 

The examination in Part II of the diploma examination usually consists of two written papen 
each of three hours’ duration carrying lOO marks each, a practical examination (100 marks) and 
an oral examination (<0 marks). The assessment of the candidate’s record book could form 
part of the practical ■ examination • 75 percent- of the practical marks being allotted for it. 
credit will be given for a complete case report including the history, clinical findings, 
laboratory and other investigations, the indicaiions for the X-ray examination. X-ray findings, 
operative Handings, histology report and raicrophotograph. followup, and. if applicable, 
autopsy findings. The remaining 25 per cent of the practical marks may be allotted for the 
actual performance of one special investigation. In practice this will usually be a barium 

M written examination for Part II of the diploma in radlodiagnosis is concerned, 

J u! V cll “ three hours. The papers 

sueeestion « questions but there may be one question on short notes. A 

J ZT"" the latest or advanced 

A?d ihi hi, record book .he use of these techniques 

mcl s “‘•didate’s attention must be concentrated onfunda- 

visuali«rtion of pathology in the living, hence the 
T cand daL a *»ased on pathology. The aim must be tLbtain from 

UdVe o^^d J radiological findings and pathology. Since only know- 

ledge of ^d^nirntals is required, no alternarive questions are required to L set. 

In the oral examination a carefully selected set of skiagrams may be placed for the candi- 
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date’s interpretation and discussion. • ... 

To pass Pan 11 of the examination, a candidate should obtain at least 50 per cent in each 
Written paper and in the oral examination. In addition he should obtain 50 per cent in the 
practical, including assessment of the record book. 

Part II (Radiotherapy) Diploma Examination 

The assessment of the candidate in Part II of the radiotherapy diploma is carried out on 
the same lines. The two written papers should contain six essay-type questions (or there may 
be o.ne short-note question) and each should carry 100 marks. The questions should test 
knowledge of fundamentals only and must include the clinical aspects and pathology. There 
must also be questions on the basic knowledge of the use of radioisotopes in therapy and at 
least one question may be set on this topic 

In clinical examination questions on a short or long case, in which radiotherapy forms a line 
of treatment, may be ^vcn. 

The candidate’s record book is assessed in the ora! examination. This book should con- 
tain the complete reports of cases treated by a variety of radiation techniques including internal 
and external treatment with radioisotopes. 75 marks may be allotted for this book and the 
discussian on it and 25 for a discussion on pathological specimens and skiagrams, making a 
total of 100 marks in the oral examioatloo. 

The pass marks should be 50 per cent in each written paper, in the clinical as in the oral. 
The Illsher Degree la Radiology (.M.D. orM.S.> 

The thesis or dissertation should be accepted by the examiners before a student is permitted 
to appear in the examination. In addition the candidate appearios (or the degree inradio- 
diagnosis should produce a certified record showing that he has personally carried out all the 
modern radiological investigations. The candidate for the radiotherapy degree must produce 
a certified record of the treatments personally carried out by him. 

There should in addition be a clinical and an oral examination. The clinical examination 
should consist of tuo short cases and one loogcase (medical and surgical), in which radiology 
has figured in the diagnosis, or in which radiotherapy forms a line of treatment. 

In the oral examination 25 per cent of the marks may be allotted to the discussion of 
pathological specimens and 7s per cent to ao exhaustive test of interpretation of various 
skiagrams including the clinical and pathological aspects. For the degree in radiotherapy. 
75 per cent of the maiks should be allotted to % discuulon of pathological specimens and 
25 per cent to a discussion of skiagrams. 

The examiners should be radiologists and the candidate should satisfy them in each of the 
written papers and in the clinical and oral examinations separately, it being unnecessary to 
award marks. 
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degree level. At the diploma level there is an examloation in physics and in radiology proper. 

During his course, the student usually devotes his time and attention to the topics that 
figure in the hnal examination. To make hhn a practical radiologist the stress must be laid 
where it belongs, that is. on the practical work done throughout the training period. This 
object can be achieved if the student maintains a record book of his practical work. This 
book should carry marks in the final university examination. 

Reference 

Rsoler, Leo O., personal Comraunicatton 1961. 



THESIS OR DISSERTATION AS REQUIREMENT (RADIOLOGY) 

Dr. K. N. Kaudar 


INTRODUCTION 

AS ia other branches of medicine, so also in radiology, the standard has to be maintained 
for the postgraduate medical education. Radiology, being one of the clinical subjects, 
should also be of the same standard as medicine and surgery and it is vital to introduce 
a system which would require a thesis or dissertation to be produced by the candidate, 
who is appearing for the postgraduate examination, after having attended the required number 
of lectures and having held the required residential post in a recognised institution. 

NATURE OF TTtB THESIS 

As the branches of radiology, viz. radio*diagoosis and radio-therapy, have to be considered 
separately, the type of thesis would also be diflereot, depending upon the branch selected. In 
the diagnostic radiology, the subjects may be selected on a problem of any subsectioo, 
e.g osteology, gasco>eotefoIogy. aeurotogy. ere. The theme may be either equipment, modem 
development in the X-ray mactunes or dilTereot types of appliances discovered and found 
helpful for the purpose of diagnosis. Applied physics in radiology could also be selected as 
the subject for this thesis. 

In radio-therapy, the thesis may be written on radiobiology, radio-active isotopes, includ- 
ing cobalt therapy, or high voltage therapy, conventional radio-therapy or super&cial therapy. 
Here also, applied physics in radiology would be a good subject to be selected. The quality of 
the thesis would depend basically on the student, but selection of the subject would be 
important, depending upon the type of work done at the particular iostitution where the 
candidate has been working. 
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radiologist at the hospital. The presentation may not be just a report on the records of the 
hospital. The cardidate must give suflicient evidence that he has done good work and has 
participated m the programme. 

ILLUSTRATIONS 

This thesis must hase adequate iilustrairons in the form of case-reports supported by clinical 
data, discussions and comments. U should also include chans, graphs, photographs, line 
drawings and it might utilise other melbocls of elucidating the points of discussion 
REFERENCES 

The citations must be from the original articles of the authors. The common practice of 
quotations from a second-hand source is not a satisfactory method at it does not really 
mean that (he candidate has understood the original ideas of the authors. If the candidate has 
read the original articles or the translations thereof he would be in a better poiition to represent 
the ideas of the author. In this matter, it may be stated that the services of the Royal Society 
of Medicine in England or the ofQces of the USIS. or the Dritish Counsul in India, may be taken 
advantage of. 

The synopsis of the thesis may be made in the form of papers which might be printed ia 
the journals cither in India or abroad. 

The permission of the head of the institution maybe obtained before beginning tbe work 
on any project. 

A summary may also be made for tbe same. 



POSTGIL^DUATE EDUCATION IN RADIOLOGY 

N. G. Gadekas 

Professor of Radiology, AlMndia iastttuie of Sfediea! Sciences, New Delhi 

IN the maoageinent of any patient, who goes to aclintcua with the hope to get cured or at 

least to gel relief from his symptoms, the diagnosis of the case is of the utmou importance. 
For the parpase of diagnosis, perhaps, there is no other single method at present availab’e 
which is so accurate and dependable as the roentgen method, when it is properly and con- 
scientiously carried out. 

In order to carry out this type of investipaiioa properly, the penoa who is entrusted to per- 
form it must be selected with care. Such an individual should have a sound baciground and 
sufficient knowledge of this speciality. We should be able to cope with tbe increasing advances 
in the speciality and also keep in touch with the knowledge of other disciplines like surgery, 
medicine, pediatrics, etc. This docs not mean that a consultant in radiology should possess the 
same knowledge of the other specialities as tbe spccialisu of these disciplines. However much 
one desires it to be so, it is impossible, but what is expected is a good genera) background of 
the allied specialities. From experience it has been found that an individual who has vvorked 
as a house surgeon for six months in general medicine and six months in general surgery 
acquires the necessary background. The selected candidate should also have the aptitude for 
radiology and this seems to be the most difficult to ascertain. However, some idea can be had by 
interviewing the candidate. It is noticed that the students who acquire a high rank and good 
posiiioa in their undergraduate career usually prefer to specialise in surgery or medicine. 
This may be ascribed to many faclors. Tbe first and foremou is that the leacbiag of 
radiology at tbe vindergraduam level is so inadequate and meagre, being limited to six 
to ten lectures, that it fails to impress tbe student, whereas the teaching of medicine and 
surgery is undertaken in such an orderly and detailed fashion that the student is easily 
impressed. Secondly, the prohibitive cost of the equipment and accessories and tbe difficulties 
encumbered in acquiring them impose many restriciioas on those of moderate means who 
attempt to do priv ate practice as consultants. The other factor is the lack of a sufficient number 
of higher positions in this speciality in ihc public institutions managed by the States. Very 
•C-Winwiitav' wuiilgwi’iir.shy csuiiviy' ihivw jWftvyequivAtuv’iViShrvvrui'pitnfevtrryiirntulinbyy; 
In spite of all these bosule f.iCtors, It is not difficult to find suitable candidates amongst those 
who have a natural hking or aptitude far this spcculiiy. Such candidates should have a sound 
knowledge of basic sciences such as physics, chemistry, biology and photography. 
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postgraduate courses iu this cQuntty» which are in general widely accepted, require a training 
period of two years. Naturally, the question one asks is: Has the candidate having com- 
pleted such a course matured into a sound radiologist? Perhaps, no. One cannot deny the 
fact that a good and able consultant cannot be produced or developed within such a short 
time. However, those who are in agreement with two years of trammglry to justify it by saying 
that the period of two years is more than adequate to impart the knowledge of basic funda- 
mentals so as to develop in the student the qualiUes of a good specialist. Thus, they bring into 
the picture the ability of the individual candidate. To whatever extent the teacher may try to 
train the candidate, the ultimate outcome remains doubtful unless the person concerned takes 
pains to develop such qualities in himself. Hence, the duration of IraLaing docs not have any 
bearing on the training of the specialist. What can be achieved is to create the interest in 
the student while imparling the knowledge of the speciality. I feel that a candidate should 
be allowed to study and work for two or three years in the radiology department and when 
the radiologist decides be should be asked to appear for examinations. 

The speciality of radiology has been expanding rapidly m its two main branches — diagnos- 
tic and therapy. The diagnostic radiology has many other branches like oeutro-radiology, 
angio-cardtograpby, gastro-enterology, etc. In each of its many branches, their are newer types 
of technical procedures and the concepts ofinierpretatioa are changing. With this end in view, 
it would be preferable to extend the peeiod of training to three yeats instead of two as at (he 
present. But this should be done for all specialities, otherwise the candidate will like to offer 
for branches of medicine other than radiology. Ail one desires is to create a specialist 
whose opinion will be respected by his colleagues in othet disciplines and for this purpose the 
training must be both intensive and extensive. 

METHOD OP TRAlNlKO 

After the candidate has completed the requisite bousemanship be should be registered for the 
postgraduate course of radiology. Wbal is the best method for imparting adequate knowledge? 
It is essential that the candidate must become a full-time worker in the department. In the 
beginning of his training he should be allowed to^t acquainted with the various equipment and 
darkroom techniques. During this period, the physical basis of these should be explained to 
him. He should also be allotted a subject tg work on, with a view to submitting a thesis 
before taking the examination. Foltowuig this introductory period he should watch the report- 
ing on the routine films as well as observe how the treatment on the therapy side is carried on. 
Much emphasis should be laid on this type of training, because this is the most instructive 
period when he gets an opportunity to discuss the various aspects of the art of observation and 
interpretation of findings. Subsequently, depending on the ability of the candidate he may be 
allowed to interpret and report independently, which reports should be scrutinised by senior 
members of the department. During this period of moulding, the candidate should also receive 
didactic lectures. It is felt that the best way of imparting the knowledge would be through the 
media of seminars, journal clubs and conferences. Such departmental activities make the can- 
didate get acquainted with the theoretical aspects of the subject. Further it also improves 
expression of thought by the candidate and hdps to build the qualities of a teacher. ■ For the 
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There should be written papers of three hours* duration on each of the above groups of sub* 
jects. This should be followed by: 

(n) Practtcal'eAammatioo, 

(b) Clinical examination, and 

(c) Ko'fl Face. 

Practical examination should bring out how far the candidate is familiar with the technical 
procedures and their physical basis both in the diagnostic and therapeutic radiology. The 
clinical examination should be subdivided into the two main branches of radiology. On the 
diagnostic side the candidate should be given a patient or tuo for examination so that he should 
be able to discuss with the examiners the clinical findings as mcII as the diagnostic procedures. 
He may be asked to carry out some of these procedures in the presence of examiners if they m 
desire. Then the candidates should be given one or two diagnostic problems. This can be 
accomplished by providing a case complete with the history,, laboratory data and radiograms. 
The candidate should be asked to write a complete detailed report on bis findings in relation to 
the clinical background. ' He should be able' to discuss the differential diagnosis and suggest 
further investigitions, which should be applied to him' with a view to seeing howfaracandi* 
dale is able to arrive at a rational diagnosis. The same type of examination should be conduc* 
ted on the therapy side. The candidate could be given two or three patients for examination, 
diagnosis, planning of the treatment, writing the prescription, prognosis and what he expects on 
followup. The i/id voce examination should be conducted b^ showing a largenumberoftkia* 
grains and the candidate asked to discuss the dilTereotial diagnosis and rationality of making the 
final diagnosis of the given cases. ‘ 

It will be seen that with this type of assessroeot the^didate gets a good opportunity of 
showing what he knows and examiners also get an opportunity to know if the candidate is qua- 
lified to be a consultant in tbe speciality he wants to profesv Though this type of assessment 
takes a long lime, it is fair to the examinee as well as to the examiner. 
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utilised in the training in other basic medical sciences such as anatomy and physiology, 
biochemistry and pathology. When this speciality was in its infancy, the specialist was considered 
to be competent in his subject if be was able to interpret correctly the abnormal radiological 
findings not only in relation to static anatomy but also in terms of patho-physiology. It is not 
advocated here that the candidate should undergo a detailed study of the above subjects but it 
would be sufficient if he acquires that much knowledge which is required in proper expression 
of bis own subject — radiology. So it is essential to devote some lime to revising the candidate s 
knowledge of these basic subjects and this can be done simultaneously with the training in radio- 
logy, Perhaps, the most important branch of basic sciences is pathology. The radiologist 
should be conversant with tumour pathology and its clinical behaviour. He is not expected to 
know the finer details of histopathology but its clinical course, how it spread and its radiosensi- 
tivity. Thus, accuracy can be expected from the well-trained specialist in the diagnostic inter- 
pretations and therapeutic management of a case. Needless to stress, equally important is the 
training in biochemistry for the better understanding of the various bone diseases and disorders. 

THESIS 

The progress of any science cannot be dissociated from rcsearcb carried out by those who 
profess that speciality. So as to give a fair idea to the candidate, as to how a particular 
problem should be approached, he should be allotted a subject to investigate and study further, 
which he should concurrently submit in the fonn of thesis. In advocating this type of work 
one should not expect from the candidate to produce an original work. However, the main 
aim should be to make the candidate coaversant with the methods of research. During the 
execution of the thesis work the candidate bas to study the available literature on that parti- 
cular topie and compare his data with (be available ones. Thus, it initiates in the candidate 
the ability of experimentation and independent thinking which will be useful in bis future career. 
If the department has, say, six candidates, then simultaneously six different topics are investi- 
gated and every candidate becomes conversant with a fair amount of research work. 

METHOD OF ASSESSMENT 

The object of assessment is to see if the candidate bas come up to the standard expected of 
him on the basis of his training. With Ibis in view, naturally, the first thing to do is to see if the 
thesis or dissertation submitted by him is approved by the examiners. As pointed out earlier, 
the aim of a thesis should be to make the candidate familiar with the methods of research. And, 
hence, if this purpose IS served to the satisfaction of the examinets, the thesis or dissertation 
should be approved. 

It will b= seen from tbe above that Ibe subject of the ualniug ptoEtamme can be broadly 
divided into the following four groups. ' 

I. Basic Sciences— Physics, Anatomy, physiology, Biochemistry and Pathology. 

II. Diagnostic Radiology. 

III. Radiotherapy. , 

IV. Radiology as applied to other clinical disciplinei.' 



REPORT OF THE SUB-COMMITTEE ON RADIOLOGY 

Dr. N. G. Gasekar 

Chairman and Prof, of Rndiology, AU~InJla tnstiluie of Medical Sciences, New Delhi 

Dr. P. K. Haldak 

Rapporteur, Prof, and Head of Radiology Dept., S.N. Medical College, Agra 

THERE should be degree courses in the separate brauche* of radiology, viz. Radiodiagnosis 
(M.D.) and Radiation Therapy (M.D.). 

METHODS OP SELECTION AND REQUIREMENTS 
Candidates eligible for this course arc those who have spent one year of housemanship in a 
clinical department (preferably six months in medkiDe and six months in surgery) after full 
registration. In iieu of housemanship they should have had not less than two years of service as 
medical officers in the Armed Forces or io the State Medical Services or in a recognised 
institution, 

Selection should be made by the Council of Post^aduate Education of the university or 
the college or institute. Candidates should be selected solely on merit after an interview and 
they should be given stipends for the duration of the course. A number of junior posts should 
be created which can be held by candidates during the training or immediately afterwards. 
Not more than four candidates should be admitted for this course in a year. 

DURATION AND CONTENTS OF THE COURSE 

Duration of the course should be fulMime for three yean alter one year of housemanship. 
This period may be reduced by one year for those who have a diploma in radiology. 

Subjects for the M.D. (Radiodiagnosis) course should include basic medical sciences related 
to radiology, namely, physics, radiological anatomy, biochemistry and physiology, pathology 
(with special emphasis on tumour pathology) and radiology; diagnostic radiology including all 
types of technical procedures and interpretations; radiology as related to other clinical discip- 
lines. Subjects for the M.D. (Radiation Therepy) course should be the same basic medical 
sciences as related to radiation therapy; radiation therapy, including use of radio>active 
substances; chemotherapy and hormone therapy; and radiation therapy as applied to other 
clinical disciplines. 

METHODS OF TRAINING 

The method of training for both courses should be through didactic lectures, demonstrations, 
seminars, conferences and journal clubs. Caodidaies should take part in the routine work of 
the department, attend the ward, operation theatre and operation rooms. Candidates for 
the M.D. course in radiodiagnosis should have a knowledge of reporting, fluoroscopy and 



METHODS OF TRAJKIKG AND ASSE^SUEOT 573 

of a candidate be wi'hin the field of his speciality, oris it desirable to-give him early training and 
assess him on a iarger or broader fieM by a preliminary examination in general medidne ffor 
medical specialities)? The Medical Council of India have gone a step further to divide the 
medical and surgical specialities into two categories — for instance among the medical specialities 
they recommend an M.D. examination for pediatrics, radiology, and anaesthesia but for othen, 
e.g. psychiatry, cardiology, neurology, gastro-enterology, and dermatology, they insist on a 
preliminary examination' in general medicine and subsequently another examination in the spe* 
ciality. This anomaly is far from being satisfactory or justifiable. It is oAen asked as to why 
a candidate opting for the second category of specialities should be required to pass two exami* 
nations when knowledge of general medicine is considered essential for all specialities for a 
broader and wider scope. The anomaly is obvious when in the case of psychiatry and derma* 
tology the specialist is expected to confine bis activity to the narrow field of his speciality, 
whereas those in cardiology, gastro-enterology and neurology arc allowed to hold on to general 
medical beds, examine all medical patients in the out-patients, hold general medicine exomi- 
nership and are not debarred from filling to an appointment as general physician with a bias 
for a rarlicular field of work. Why should not then a psychiatrist or a dermatologist be treated 
the same way? 

To cut the argument short, therefore, and to meet the demand for a wider field of interest and 
competence for all specialities, the following method of assessment is recommended. This 
method is also helpful in evolving a uniform pattern and standardisation for all specialities, 
including general medicine and general surgery (which for purposes of further discussion would 
alto be classed as specialities). 

1. That all postgraduates should be tratoed for a perkxJ of 3 yean after registration. 

2. That for the first 12 to 18 months all postgraduates including those of general medidne 
and surgery should have an initial training in general principles and fundamentals of 
medicine— e.g. a working knowledge of genetics, blood groups, allergy, vitamin steroids, 
hormones, allergy, medico-surgical cmergendes, normal and abnormal histology of 
organs and tissues, etc. 

3. That at the end of this period they be assessed by an examiaatioa which may be called 
preliminary or part one. There may be 3 papen: 

(n) One paper on basic sdences. 

(6) One paper on fundamentals of medkine. 

(c) One paper on therapeutics and investigative procedures. 

4. That after the prelimbary examiaatioa the candidate should devote himself entirely to 
his speciality and be examined in Part II of the exambation at the end. In the field of 
dermatology such an cxambalioD should at the present stage incorporate a combined 
field of venereology at well as leprology. and further fragmentation of the integrated 
speciality should be prevented. 
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METHODS OF TRAINING AND ASSESSMENT 

■ ■ ’ K. C. Kandhari 

Prof, of Dermaiotogy and Venerfology, All-India Instiiute of Medical Sciences, New Delhi 

the selection for postgraduate training of suitable candidates provided with adequate 
' facilities, it is imperative that the training should be very satisfactory. Yet in order to 
assess the all-round eiBciency of a candidate, including his clinical acumen, his intialive ned 
resourcefulness in conducting investigative pursuits, his performance as a would-be teacher, it 
becomes necessary to sketch out a method of assessment. 

EXAMINATION OR NO EXAMINATION? 

Wc can Stan m this ditcctioa by acknowledging two divergent views which arct whether 
there should be an examination at ihe end of the course of training, or whethtr a candidate should 
be judged by his teacher or guide or group of teachers- and guider under whom ha has worked 
during his training? Both these methods have usefulness when properly applied and yet either 
of them eannot be ealkd flawless. Aga nst the flrsl ntelhod, l.e. final examination, the nbjeetien 
S ! uudi^ ‘‘“V ™'’‘‘ ““'ly “ti freely to gaining knowledge while 

^ieclton Id 1"*' ' ,1? ‘ «>tninxiion The 

ledge pp to dale. There ts also the question of Ihe human factor, a bias for or aaaiust a factor 
whwh ,s totally ohvtated if ex.mi.ets other rhan his own teaehlr or .0,^: aSs. .'he eS' 

ly amtir^^la i ’ r d training methods if they know th.t 

educationists, vote in favour of rht “."i"' T"f‘>™ance. Heucemostofout 

as.=eia.i.g,heSerua;exa:;, . wiJ*"gf,“ ".od.fleatious, eg. 

intetual examine, who perhaps g.ae“Th= e«er™T i>'lP «f 

mmalions. 7, ® about the scope of such exa- 

furtberpSl^bt^^^^^^^^^^ r 

integrated leachiag with other subiecisj prerequisite of knowTr““°°' 

proficiency or examination in some other ha«J. f ^^wledge m other fields; preliminary 
added the desirability of having ^ 

examination. Some of these points are hei ' as an integral part of the 

ment in this speciality are concerned ihere^harbwo a '"“f' “ “ctods of assess- 

has been a difference of opinion. Should assessment 
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DERAUTOLOGY, LEPROSY AND VENEREOLOGY 
Dr. D. R. Saoana 

Department of Skin and V.D., Medical College, Amritsar 

I^EDfCAL education has been discussed both at undergraduate and postgraduate levels' 
in recent >ears. Many views have been put forward. What we should not ignore is our 
obligation to keep the needs of our country and the best interests of our students foremost in our 
mind. Since Independence, and particularly during the last decade, we have seen a rapid growth 
of the medico] colleges in India. To staff them and other medical research institutes with well' 
qualihed and adequately-traioed personnel is the main objective. In addition to ibis ever- 
incrensing demand of teachers for teaching hospitals, we cannot afford to forget at the same 
time the needs of our people who ate placed far away from the medical colleges in the districts, 
tehsils and villages of a slate. We know that a graduate, i e. a would>be general practitioner, 
is not trained enough to handle dermatological work, and we are also aware that we have no 
spocialistsatdistrict hospitals to iMkafter, these diseases which are quite rampant amongst 
our villagers. It is, therefore, iaconceivable for anyone to imagine that we can keep our health’ 
service running for long without providing adequ|tely trained personnel for these oon'teachlog 
district and tehsil hospitals. Our need therefore is cwo>fold, i.e. (f) the need for personnel for 
training posts, and (U) need for qualified junior specialists to do the work of our heaUh‘service. 
This distinaioo beteen the two has to be recogois^ and it will not be possible to meet both of 
them by a uniform uaodaid of proficiency or one type of examination only. Hence, in my 
view, two grades of education and two types of eumioatioos, Le. doctorate and diploma, are 
essential. The duration of the former should be three years as recommended by the Committee 
on Education ofDerniatoIogists, while that of the diploma should be for one academic year. 

1. Scope of Trsloiog and Examlaatloos 

Medicine! Medicine forms an integral part of all specaJicies including (bat of dermato- 
logy and venereology and it cannot be neglected. But there is a wide divergence of opinion, as 
to how mneh of it should be included. I feel I have the support of most of my colleagues 
if I say that it will not be of much benefit to tbetiudents ofdermatoiogy if they are made to 
undergo an extensive training and examinatioti in general medicine before they are allowed to 
take up M.D. in a speciality. 
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The advantages of this method are obvious and more or less similar to a primary and a final 
P.R.CS. examinatiOR. The initial grounding in general principles and fundamentals of 
medicine (and not general medicine as such) would essentially be imparted to all postgraduates; 
later on they may pursue the details and intricacies in their specialised fields. It would also mean 
a uniform period of training, examination patterns and assessment. 

In the end it is my earnest appeal to my colleagues Rad to the colleagues in other specialities 
and educationists to take a bold step in this direction and give this proposal a fair consideration 
because this may need some amount of change, but 1 believe it will be a change for the better. 
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7. Genetics. 

8. Serology and Immunology. 

9. . Pharmacology. . , 

3. Teaching and Training in X-ray Therapy 

This should also include the use of ultraviolet rays, infrared rays and other electrosurgica! 
appliances It should last for nearly 3 months. 

4. Venereology 

By tradition and experience the subject of venereology has in most of the places of the 
world been grouped with dermatology. Syphitogy in particular with all its continuous manifes- 
tations during its prolonged course of infection can hardly be spared for study by a dermato- 
logist, and this also applies to other venereal diseases, though not to the same extent. So the 
demand in some quarters that this subject be taught in a separate way and should have its own 
examinations docs not seem to be very reasonable. 

The use of antibiotics and social measures have further reduced the incidence, and the 
therapy has become so easy of administration that the subject as such cannot stand as a separate 
speciality. It would mean greater expense on a field which couid easiiy and conveaieeUy be 
amalgamated under the continued speciality of dermatology, venereology and leprosy,. 
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(h) Secondly, if a candidate has obtained MD iq general medicine it will be futile to 

expect him to opt for a speciality afterwards 

What IS essential is that he should be conversant wrth the broad principles of medicine so 
that he can commence hi5 specialist trainmgia unintelligent way nith a good background of 
iiilernal medicine He should possess knowledge of medicine which should certainly be higher 
than that of a graduate 

This knowledge of medicine can be acquired by attending a posigraduatc course m internal 
med cine for one jear or so This grading in general medicine can be further augmented if 
residental house job in medical wards is made essential for every candidate During (hii 
tenure of housemanship the student could spend 6 months jn medical wards and for the 
lemming 6 months he can take general tramiog jn all the specialities in rotation This wiU 
not only provide him more training in general medtcine but would also give hint an opportunity 
of having experience in all the specialities, with the result that he will be m a belter position 
to decide whether he wishes to remain a general physician or become a specialist 

2 Basic Sciences 

K'nonlrdge’ of basic sciences is also important to enable the candidate lo comprehend 
the background properly This will also help him to acquire a critical outlook towards the 
subject But the study of basic sciences could also be usefully oriented towards the special 
subject of dermatology, venereology and leprosy only, and conltDed to tbe applied aspects 
Thus It would be possible for hua to go more deeply into details of those parts than be would 
do otherwne or he had dose earlier while be was an undergraduate student It goes without 
saying that close liaison between various departments and the speciality ii essential Some uf 
the subjects in basic sciences may be assigned to students as research projects in co-operation 
with the related departntrnis^of the college and the work may be on'ered as a dissertation 
The remaining subjects of basic sciences may be taught by tbe coDcemed specialist in collabora 
tion with teachers ofbasic sciences 

Various basic subjects to be included in the curriculum could be 

1 Anatomy of skin and its adeoexa, nerve supply, blood vessels and lymphatics of the 
skui and anatomy of genital organs and other related structures 

2 Microbiology, 1 c. study of t 
(n) Bacteria 

(i) Fungi 
(e) Spirochaetes 

(d) Viruses I 

3 Animal parasitology (Insects and other parasites invading the skm along with their Iife- 
cyi^es) 

4 Histopathology 

■i Physiology of the skm 

6 Biochemistry of the skm (e g. hatochcimcal technique of demonstration of amyloid, 
collagen, reticulum, mucm, enzymes, bincopolysaccharides, keratimzauofl, pigmentation 
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acquamtaoce nitb patholo^ ia general, which will help him in the following months. He will 
also get an excellent review of general histolo^ by examining several hundred biopsy slides of 
all kinds. During these three weeks he should study and describe gross specimens, select 
blocks for micro study, and do his share of examining and describing the micro slides. 

The second month In pathology should be spent on leprosy and dermatologic pathology. 
The stored materials of the department can be used, and intensive study of skin biopsies, 
under adequate supervision, will be very rewarding. The value will be doubled if colour photo- 
graphs of the lesions in question are available. Naturally, a variety of “special stains," such 
as acid-fast, PAS for fun^, etc. are needed. In a month the trainee could review a thousand 
biopsies. It is not expected that many gross museum specimens of skin diseases, except for a 
few tumours, will be available, hence mlcroslides and photos must be used. 

The student should not drop the microscope into the waste-basket the day his pathology 
posting ceases: rather, he should now make sure of seeing for himself every biopsy from his 
patients during the remainder of the two years, indeed, during the remainder of his life. 

An assignment in photography may be objected to. But good photographs enable 
the dermatologist or leprologist to prove what be sees. The trainee may not at present be 
equipped to take his own photographs, but be/bre long ctvry doctor in India will own a camera, 
and he should know bow to photograph his patients. This an it best learned in a busy photo* 
graphy department where techniques in taking black-and-white and colour, close-up and long 
distance, day-light, bulb-flash and electronic fiasb pictures can all be observed and practised. 
The use of meters, cameras, and films of various types wfil be learned only by practice under 
supervision. The results will make dermatology and leprology vastly easier to teach. 

A thesis or dissertation is expected of the postgraduate. The topic to be chosen depends 
panly on him, partly on bis professor. But I believe it should be related to his experience. 
India needs some theoretical scientists, but just now it needs practical men who have seen much 
and conaprehended well. If in the I2tb month he chooses tbe topic of bis thesis then the 
student can work os the subject throuhout the year and finish it off in the 2Jrd month. The 
thesis should not be ignored, but it should not overshadow the day-to-day clinical and basic 
science work and obsemlion. 

A month's study leave will be appreciated by all degree candidates and will, I think, raise 
the pass percentage of university examinatioos. 

What about basic sciences other than pathology and bacteriology? To spend time 
dissecting cadavers would not be relatively unproductive for this group of students. Pb)sioIogy 
in general and biochemistry is particular have as yet little to offer to the pracviiog denaaU>' 
logisL Pharmacology as related to the speciality will best be learned on the wards rather 
than in the classroom. 

It may also be asked, why to much of pathology? If tbe specialist wants to read intelli- 
gently the future reports from his pathology coUcaguei, and to discuss them with others, and 
even to debate with the pathologists, he needs at least two months. 1 do hope that his 
distrust of pathologists' reports and opinions will cot lead to a toul estrangement, at has 
occurred in some places. 



A CURRICULUM IN PATHOLOGY FOR POSTGRADUATES IN 
VENEREOLOGY, LEPROSY AND DERMATOLOGY 

C, S. Shall. m.d. 

Profestor of Palhalogy, Chrittlan Medical Collese, Vellore 


•THE students in this piogiamme ate assuratd to have at least two year* of postgraduate 
^ training in medicine and preferably the M.D. (Med.) degree. 1 tbaU suggest, merely, 
for orientation, a schedule for 24 months and then specify in more detail the pathology 
posting. 


Ward work and out-patient clinics in the field of Venereology 
Leprosy and Dermatology ••• ^^®nths 

Radiation therapy » 

Bacteriology and Mycology •» 

Pathology ••• •• 

Photography lab. — •• 

Thesis work (to be carried along also in iDOnlbs 12*23) ... ,, 

Clinical work as in months l.b ••• >■ 

Thesis work (to be completed at end of 23rd noolb) ... „ 

Study lease ... 


1 * 6 

7 

8 

9&I0 

11 

12 

13-22 

23 

24 


I shall not attempt to specify the content of the clinical postings (months 1*6, and 13*22). 

1 should like to point out however that trcalmeot of syphilis covers almost all of the territory 
of medieme, and hardly needs to be a separate speciality, and treatment of gonorrhea is largely 
managed by gynaecologists and urologists. Most of the clinical time therefore should be 
spent on leprosy and general dermatology. 

The month in radiation therapy will be very well spent learning the treatment of radiation* 
susceptible skin tumours. The students must learo therapeutic principles and also cuUneous 
radiation reactions and the risks of radiation Uealmeat. 

The month in bacteriology and mycology will bear heavily on smears from leprosy patients, 
and the study of bacteria, parasites and fungi found in various skin lesions. It is imperative 
that the student should know how to do firsi*class gram and acid-fast stains for himself. The 
field of mycology is so vast and complex that in a few weeks he will get merely a nodding 
acquaintance but even so it would be found helpful. Here also he may become familiar wdh 
the laboratory diagnosis of syphilis— dark field, serological, trepnonema, immobiliaatioa tests, 
etc. 

The first of the two months in pathology should be spent on routine pathology, a week 
in the postmortem room to renew acquaintance with anatomy and general organ diseases, 
followed by three weeks devoted to the day's routine of biopsy specimens. This will widen his 
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We have found -at Vellore that free exrhange of ideas among all the clinical firms of the 
hospital is very helpful. , We have a joint discussioi^ of dermatology and pathology every two 
weeks on the basis of microslide projection. The pathologists are frequently put firmly in 
their place and all of us learn much. Indeed, we have similar conferences with about ten 
dilTerent clinical firms each week, and to onr mutual benefit. 

In addition we have departmental discussion every morning. Literature reviews, gross 
and micro demonstrations of biopsy and autopsy specimens, brain cutting sessions, post- 
graduate lectures, etc. make this time enjoyable. The dermatology-leprosy student should be a 
part of such conferences during his pathology posting. 



REPORT OF THE SUB-COMMITTEE ON VENEREOLOGY, 
LEPROSY AND DERMATOLOGY 

Dr. K. C. Kandhari 

Chairman, Prof, and Head of Dermatology and Venereology Dept. 

All-India Institute of Medical Sciences, New Delhi 

DiL S. R. Sadana 

Rapporteur end In Charge, Dept, of Skin and V. D., Medical College, Amritsar 

'pHE combioed speciality of venereology, leprosy and dermatology, as designated by the Asso* 
cialion. was approved by the sub-committee on postgraduate education in these fields. 
Doth diploma and degree courses should be offered. The diploma, however, should not either 
be a pre-requisite for the degree or shorten the time necessary to obtain the degree. 

DURATION AND CONTENT OP THE COURSE 

The degree course should coaiinue for three years. The first year should be devoted to 
study of the basic sciences and general medicine; the remaioiog two years entirely to the 
speciality and its ancillary pursuits. The coarse should include preparation of a thesis, which 
will expose the candidate to methods of research. 

Training in the pathology of venereology, leprosy, and dermatology should include practice 
in techniques and interpretiag results of histopalbology, histochemistry, mycology, parasitology 
and microbiology. Radio-therapy should be studied, and students should develop tome profi* 
dency in taking photographs of their own patients. The candidate whose main interest 
is dermatology should learn surgical procedures related to dermatology. A special unit of 
dermal plastic surgery in the teaching insliiutioa may be useful not only for treating patients 
but for training postgraduates in dermatology. 
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Thesis: The writing of a thesis initiates the candidate into the methods and technique of 
research. He is guided by his teacher to sketch out the plan of bis research depending upon 
the facilities and resources available. He then pursues his work, during which he encounters 
many difficulties which he himself circumvents in most instances. The postgraduate then 
reports on his work by drawing references. This involves extensive study of literature; in other 
words dissertation forms a part of thesis. Further, this reporting of his work has to be done 
by considering statistical values and thus the writing of a thesis gives him an opportunity to 
learn the application and value of statistics in drawing mferences and conclusions. Without 
statistics, the figures and inferences are meaningless. There is no opportunity of learning 
application of statistics m dissertation. Thesis, thus, introduces our postgraduate to various 
methodologies of research and trains bun to approach a problem in a scientific way. 

Dissertation: It involves merely a review of literature which, as pointed out above, has also 
to be done while WTiting a thesis. Here the postgraduate merely reviews the research done by 
others, but he himself does not conduct any tesearcb, nor is he introduced to various methodo* 
logics of research. Writing a dissertation, unlike, thesis, does not give him an oppor- 
tunity to visualise problems and learn the technique of research and application of statistics. 
How can then dissertation train a postgraduate to solve our numerous health problems, which 
is one ol out vety important and urgent requirementst 

Thus, I feel that to adopt a procedure for having thesis rather than dissertation in our 
syllabus will be more useful. From what has been observed above, it is quite clear that disser* 
tatioD forms somewhat of a part of thesis, and b not complete by itself without the candidate 
taking part In the methodologies of the work. The thesis, 1 would like to add, should be of a 
reasonable standard. There is much to be desired io the standard of some of our present-day 
theses. 
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The lolal duration of the cjurse of training for the (a) and (b) types of selection w 11 vary. 
For category (a) it will be for five years The first two years m this case ba>e to be utilised for 
clinical training 

In the first year of (a) category and in the third year of (b) category, basic sciences should 
be taught These basic sciences are (i) Ncutopnjsiology including biochemistry, biophysics 
electronics and endocrinology (ii) Meuro-anatomy including ncurohistology, embryology, and 
genetics (iii) Neuropathology and microbiology, and (iv) general and developmental 
psychology These courses should be in the form oflectures, demonstrations and practicals. 

The nest two years are to be spent in the clinical aspects of the speciality, i c ^ 

(i) Working up of cases in the ouNpalicnts and the in patients departments taking history 
and doing clinical exammation 

(ii) Learning diagnostic techniques especially radiological and electro cncephalographic. In 
psychiatry the corresponding lasirumcnli and techniques base to be made use of. 

(ill) Graded responsibility to be given to the caodid.itc finally to manage the case tndepen* 
dently for diagnosis treat.neni, and fotIow>up 

(iv) In addition to ihe speciality in which he is being trained, the candidate should spend 
6 months in all in other two specialities of ibis group of neurology, neurosurgery and 
psychiatry, le a candidate vvorking for neurology should spend 8 months m neuro< 
surgery and 8 months in psychiatry respeciively. 

(v) During these years of clinical training the candidate should also b: doing work on some 
research project preferably animal experimental work This should form a subject of 
his thesis subsequently 

(vi) The candidate should either be a scholarship holder on deputation or on the paid staff 
of the department m which he is working. 

(vii) The candidate should be taking part m scminors, journal reviews, grand rounds and the 
clinical pathological conferences. 

The institutions where the specialities are taught have to be recogniied by the Universities 
and the Medical Council of India and inspected every sow and then for their standards of work. 

It improves the toneofihe insiitutson if every now and then a known authority on the 
subject IS invited for a short or long visiU 

The assessment of the candidate’s acbievcmeot has to be made by an examination to be held 
m the institution where he works and if thecaoJidatc is successful be has to be given an apprvi* 
pnate degree in the speciality. 
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postgraduate’ EDUCATION IN CLINICAL SUBJECTS: 
NEUROLOGY, NEUROSURGERY, AND PSYCHIATRY 
Dr. Baldev SiNCii 

'THE main emphasis in postgraduate medical cducatiOQ in clinical subjects is to be laid on 
^ the clinical training. It has to be thorough and extensive so as to cover all aspects of the 
speciality in theory and in practice. This Is possible if the following facts are kept in mind: 

(ij Adequate and efficient core staff. 

(ii) Healthy rapport between the candidate and the staff. 

(iii) Satisfactory student to teacher ratio. i- 

(iv) Manageable ratio between student and patients be handles. 

(v) Well*equipped departments of basic sciences and diagnostic aid departments. 
departments arc Radiology, Biochemistry, including Electronics, Pathology, Microbi^ 
logy, Physiotherapy and Clinical Pathology. 

(vi) Research department with facilities of staff, space, equipment, animals, etc. is a oiutt 
and should be provided. 

(vii) A good workshop is a boon, if available. It serves to repair ond improvise res^teb 
equipment. 

(viil) Residential accommodation for the staff and students on ibe campus. 

Other factors which need close scrutiny and consideration are: 

(1) Proper method of selection of candidates. ' 

(2) Duration and contents of the courses. 

(3) Methods of training. 

(4) Teaching of Basic Sciences and Pathology. 

(5) Thesis or dissertation. 

(6) Assessment. ' - ' 

Two fairly wotkable methods of selection— and there is nothing to choose between them— 
are based upon two catagotics of students. They ares 

(a) Those candidates who after doing the house job do M.O. or M.S., as the case may be, 

preferably with a neurolo^'cal' ibeme for thesis are eligible to be taken loio the 
speciality training. ' ■ 1*1. - , • . 

(b) Once the candidate is accepted for the speciality course ' immediately after he finishes 

his house Job. , - • . , : , . - < , 

Admission to the speciality in either,:^ has to be based on a well-conducted interview. 
Such a selection may involve close contact with the person to be selected for a few days. 
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Theory papers should consist of (t) questions on basic sciences, (2) diagnostic procedures 
and pathology including microbiology and p) clinical methology or neurosurgery or psychiatry 
as the case may be. 

The clinical examination should start with bow the candidate takes the case in the out- 
patients and how he works in the wards and manages its treatment. His criteria of discharging 
the patient and the follow-up should be looked into. 

In the viva-voce the general knowledge of the candidate in his speciality has to be judged and 
also his information regarding the latest advances in hb particular field is to be assessed. 

The Institute should hold one class examination during the three-year course. This should 
be held at the end of that year of training when the candidate finishes his training in the basic 
sciences. 
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those applicants who have failed more than twice io the postgraduate M.D. orM.S. examina- 
tions or more than once in the undergraduate M.D B.S. examination. One failure can be 
attributed to chance but repeated failures male one cautious. I am not a believer in either a 
written test or a detailed viia \oce or interview. If the candidate was not good in medicine or 
surgery he would not have passed the higher examination. It is impossible to judge the mental 
and moral calibre of a person m S-10 minutes. We should lay the maximum emphasis on the 
opinion of the recommending professor uf medicine or surgery, who has closely supervised him. 
There is a slight but definite risk that some candidates will bring to bear undesirable influence 
on these gentlemen and get recommendations. We hope that this risk will be negligible. 

I am sure, as -our numerical strength increases, we will desire that our specialities be 
recognised as major specialities and the future neurologists, neurosurgeons and psychiatrists 
should not have to first pass M.O. andMS. (or equivalents) and then obtain further training 
and pass another examination in the speciality they are going to practise for the rest of 
their lives. This system was evolved in the U.S.A. Psychiatry in England is now acquiring 
an independent status. The neurosurgeons are going to argue that learning all the details of 
cardiological surgery, rectal surgery, and genitouritury surgery are of no use to them when 
they are going to practise only neurological surgery. I am sure we will also evolve the same 
tysfem as pracci'sed in the U.S.A. One year of general medicine or general surgery, after a 
year's rotating internship and then three to four years* iolensi\e training m the various sub- 
departments like neuroanatotny, neurophysiology, electro-encephalography, eleciromygrapby, 
neuroradiology, neuropathology, neutoebemisiry, clinical neurology, neurosurgery, and 
psychiatry. I envisage this change after about five years and then we will be selecting the 
postgraduates from amongst M.B B.S. graduates. 
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At the end of this period the candidate «it)uld be ready to appear either for ao examination 
or for any other form of assessoient that Is finally laid down by the university or the Medical 
Council of India. It would be profitable if he can be encouraged to continue for another 
year either as a senior resident or as a research fellow, or alternatively be helped on a scholar- 
ship or fellowship to travel abroad and work ia aa institution where fundamental work is 
being carried on in the field of neurology in which he has shown special interest. Throughout 
the period of training and specially during the 2od and 3rd years he should be made to think 
independently on various problems which confront him, and to try and select a porticutar field 
of neurology in which be should attempt to carry out research. This would obviously be 
possible only if the department in which be is working is active in various kinds of research. 
Cuidancein nritingofscieatific papers and preferably having him as a co-author on some 
departmental papers on subjects in which he has put considerable ciTort would make him feel 
a part of the unit, which would whet his iitterest for doing more work and research. If 
epileptic ceotres, paraplegic units, and schools for mentally backward or deaf and dumb 
children exist m a city, he must be made to spend a part of hit time in these institutions. 
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Imaiediattly ar,er,qual.f).i„g.i„,he M.B.IS. aaammatioa, he should be made to spend a 
year ,n a general medical (or surgical) department The second year is divided into 3 monthly 
periods, when he IS made to rotate through fomapecialities other than neurology or neurosurgery. 
SSHraiTg. year of neurological (neuro. 

In the U, year of neurology the student should be initiated into three things: ward routine. 
He sh H h “a ■' "“>'‘'“'8 »»■! interpretation of his own findings. 

He should be made .to learn the correct terrhniques of neurological investigations, like lumbe, 

H enmn 11 "".“ angiography, opthalmie examination, etc. 
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stress here .hat although 
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attends emergency duty in the cventniL and the grand round. He 'also 

other residents. This keens him * ♦ t on alloted days by rotation with the 

^;n.,fora,a,gep,r.„frhL“'LrS:l^^^^ -»= '™' 
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can be assessed. , ** depth of his knowledge and training 
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An eSicieot and economic teaching in the three fields requires consideration of these 
areas: 

0. Hard realities of the present. 

1. Basic quantum of factual knowledge common to these three areas. 

2. Essential theoretical knowledge for clinical diagnostic skill for the three areas- 

3. Essential technical skill necessary for masterly practice of these three specialities. 

4. Essential requisites for inculcating a durable motisation for a devoted and life-long 
service to the speciality. 

These items can now be considered. 

0. Hard realities of the present: 

1. The absolute shortage of senior teaching staff in these specialities. 

2. The proverty of a good allround education of the present-day graduates who seek to 
become future teachers. 

3. Paucity of economic aad other incentives which fall outside the purview of the present 
paper. 

These realities impose on us the necessity of conceatraiing on developing a few centres 
only to start with where facilities exist for concerted teaching in these three specialities. It 
is ideal if the candidate could witness and participate in the close functioning of these dis* 
ciplines In the same institution. Under some eircunistances one might be content if facilities 
arc aiailable in the same City, though (he candidate will miss the finer points of teaching and 
practice 

In view of the poor general educational background of the present-day undergraduate, the 
postgraduate teacher will base to derise methods ofbroadening the outlook of his trainee. 
Seminars on a wide range of general topics, even if held occasionally, should proie to be useful. 
For instance, knowledge of Indian culture may b: quite unnecessary for removing an intracra- 
nial tumor, but it is certainly necessary for anyone who aspires for a professorship in neuro- 
surrery w ith internafionaJ standing. This is but one example. 



ORGANISATION OF. POSTGRADUATE TEACHING IN 
' ’ 'PSYCHIATRY AND NEUROSURGERY 

Dr. N. C. Surya 
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serve no purpose to multiply examples rehabilitational field. It would 
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SUMMARY 

The acute shortage of senior teaching staff io the applied neurological sciences imposes 
the necessity for the healthy practice of integrated teaching with differential training 
and practice. Jt will be an enormous saving io men and equipment ifM.D. fpsycbiairy), 
M.S. (neurosurgery), M.D. (neurology) courses could be conducted in the same setting. Its 
importance not only for sound service but also for fruitful research cannot be overestimated. 
No future psychiatrist, neurologist or neurosurgeon can afford to practice in isolation much 
less teach. What better step exists than training our teachers in such settings I In addition to 
technical teaching, widening of the general intellectual horizons of the postgraduate also is the 
responsibility of contemporary senior teachers. 
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separately at separate places one can see the amonnt of uneconomical duplication or tripli- 
cation it imposes on our slender resources. Moreover, it might also prove beneficial if subjects 
like neuroanatomy and neurophysiology were tau^t by practising neurologists and neuro- 
geons, as also surpsychology by practising psychiatrists. Otherwise there can be a real hiatus 
between what one learns and then what one faces in actual clinical and operative practice. 


2. Essential theoretical knowledge for clinical diagnostic skill 

3. Essential technical skill reqaisite for masterly practice of these sprcialities: 

These two may be considered as the content of leaching for the next two years During 
this period the emphasis for the three specialities will naturally differ in content and scope. 
But at least fortnightly joint clinical meetings and chances of attendance at bedside discus- 
sion between the different specialists will highlight the total field and stimulate an inquiring 
mind into fruitful channels of research. Active participation in ongoing research projects must 
be a sine qua non of postgraduate training. An active neurosurgical centre has a very 
stimulating effect on the atmosphere of psychiatric and neurologic wards. Such combined 
units have proved very useful during wartime medical practice and could be so in our practice 
as well as teaching. The living anatomy and physiology of the brain cannot be learnt on a 
dead body and neither psychiatric, neurologic nor neuropathologic skills can be said to be 
complete without periodic attendance at tbe neurosurgeon’s operating table. 
piPiirl** disappointing to note that in our country the tendency is to consider 

S ^ a ««lioique of treatment and it i, also unfortunate that neurologists, 

implications for understanding brain physiology. Brain 

lorf'h'.helr?"”'" "■ (n»ro,„,g„rt ..d M.D. (n.uro- 

for d.,.,ed „d .ife-Iong .ml.. 
stimulatioQ if response is not mlcr-disciplina.y interaction should create the necessary 

soi..b,= o,„dTes n.ih.™gi:t ”otr^^ “ 

Will be invitation to visiting nrof r of study. Much more profitable 

practice. Throughout the period oTt^ • ” interchange of opinion and 

only the technical aspects but also discussions and seminars covering not 

Ihe training activity pf the institut? personality aspect? should form part of 
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a set-up should be adequate for 3 to 4 caodiidates to be accepted yearly for traioiog. It is 
desirable that only a limited nuiuber of candidates be accepted to enable individual atieolioi] 
to be paid to the trainees. The period of traiaiog can be spent roughly in the manner indicated 
below: 

(a) The first year should be spent mostly in (be Autopsy room and the candidate should 
acquire the techniques of removal of brain and spinal cord, gross study and detailed 
descriptions of these organs, and preparation of tissues for microscopic examination. 
The candidate should also acquaint himself with certain clioico-paibological investiga' 
tionslike examination of CSF, wet smears, frozen section techniques and so on, that 
are necessary for special study. 

(b) During the next tvio >ears the candidate will concern himself with reporting on neuro- 
pathological material x^ith particular emphasis on neurohistopathology and continuous 
study of gross abnormalities m tbe nenous system and of neuroanatomy and neuro- 
histology. Individual responsibilities should be assigned to all the candidates who are 
under training and reporu wrictea by these candidates should be periodically sccutiniseet 
and elected by the teachers in the department. 

.c) Commencing approximately at about the end of the last period and provided the 
candidate is sutlicienily interested to extend bis training further, an iodependcDl project 
for investigation can be assigned to the candidate, for planning and execution. The 
research investigation will ensure that the candidate keeps himself abreast of current 
literature and puts to good use the knowledge and techniques acquired over the 
previous period. 

(d) During the latter part of training, the candidate should be associated with teaching and 
training in the department, e g. the candidate could lecture to undergraduate students 
either in ncuroanatomy or in elementary neuropathology, and in addition, he could 
also be given some respoasibility for training of technicians for the deparlmcoL 

(e) Attendance at clinical neurological sessions should be made essential throughout the 
period of training. In institutions with large clinical neurological departments, certain 
definite responsibilities for case taking, examination and care of patients should also be 
assigned to the candidate. 

(f) Other aspects of (bis training which can be spread out conveniently over the entire 
period should include gross brain saaatMfSr bnsa cutting and microscopic slide sessions, 
clinico-pathological conferences, and a oucimum oflccturcs and lecture demonstrations. 



TEACHING OF PATHOLOGY AND BASIC SCIENCES 
IN THE CURRICULUM 

Dr. C. G. S. Iyer 

Head of Division of Laboratories, Central Leprosy Training and Research Institute, Chingleput 

JyJEUROPATHOLOGY has bten variomly defintd. A broad coocepl of oouropathology 
would jncludo a considtration ofabnorraalitios of tho norvous aysten, including under the 
icrm abnormalities not only those that are slrucloral but also others where structural chaagcl 
are not very evident in disease in general. This concept embraces not only changes in the 
nervous system tn nervous disease, but also reactmn, of the nervous system in disease and with 
such a sfody' “'“"’'“"“'‘W itself with two aspects of 

1. Study of the quality of the changes in the netvous system in disease, and 

2. Study of the topography of such changes, which is equally tf not more important. 
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and.^or pathology'^lttl.t of one year in internal 

3-6 months in neutoanatomv The V- >fthe candidate spends another 

isexpretedfo last for a Denofi nf a . neuropathology envisaged in this report 

about the optimum time required in is accepted. This will be 

autopsies, with SOJi to 70V nf th “‘^‘'‘uHon with an annual turnover of about 500-700 

/. thesemeludingthcexaminaiionofthe nervous system. Such 
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much in their broad perspective but in certain spetial details. In a sense, therefore, these 
candidates after training nould become suited only for the special fields for which they are 
trained. It therefore becomes the moral responsibility of those proposing such a training to see 
that the candidates who complete the training satisfactorily have assurance of suitable opportu- 
nities for utilisation of ibcir special knowledge and training. It is necessary to emphasise 
this, as it is a sad commentary that despite the fact that there is an increase in the number of 
medical colleges and institutions which propose to undertake postgraduate training, there are 
hardly one or two which have established full-time positions in neuropathology. Unless the 
present state of affairs is rectified, it is pointless to think of details regarding this training. 
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added advaniage for the candidate: he achieves more accuracy than is possible from 
ordinary clinical and autopsy facilities. Needless to say, the candidate also gets into the 
discipline of dealing with experimental animaly. 

No hard and fast rules can be laid down for the formulation of a curriculum in a special 
subject like this, in this country, but one would like to emphasise that for a neuropathologist 
to be adequately equipped for the needs of this country it is imperative that the bulk of bis 
training is received within this country, or in other areas of the world, where the pattern of 
neurological disease is similar to what we see here. The reason for this is that the cross- 
section of neurological illness is different in our country as compared to what obtains in 
Europe, the U.S.A. or the Scandinavian countries where neuropathology is taught actively. 

It is not unreasonable to expect that candidates who are accepted for training in this special 
subject desire to know whether they could acquire academic qualifications in this subject, 
especially since higher academic qualifications play an important part in the selection of 
individuals for responsible positions. In the present stage of our preparedness, the author 
eels that It would be premature to institute any special postgraduate degree or diploma in 
neuropathology. As an alternative, the candidate should be allowed to register for a general 
M.D. Of an M.S. or. in special circumstances, for a research degree like Ph.D. during his 
training. When our institutions are belter orientated for teaching of neurology and basic 
neurological sciences, and when we have increased the number of teachers and increased the 
quantum of work, with faciliUes that are adequate, the question of the institution of a special 
postgraduate degree or diplomas could be taken uo. 


It 18 hoped that the candidates who are accepted for training and who are expected to be 
employed in neuropathology will be awarded suitable feUowsbips/stipends, or some other means 
of sustenance for the period of their training. 
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For the present, we may have to do without thesis as requirement, but in the long run 
there is no doubt that a thesis or a dissertation is most essential to broaden the outlook of the 
student and also to give an insight into the methods of acquiring knowledge as well as methods 
of research. 

Because of this, it may be better to insist on an increase in the period of training from 
two to three years and include a thesis or dissertation as a necessary requisite for the post* 
graduate training In the speciality. 



THESIS OR DISSERTATION AS REQUIREMENT FOR 
POSTGRADUATE STUDIES 

Dr. B. RAWAMURTiii 


^HESIS or dissertation as a requirement for postgraduate studies is necessary to properly 
train the candidates and to assess his capabilities. During the period of training in 
higher specialities like neurology and neurosurgery the candidate must develop the ability 
to study literature, to collect facts and to assess them properly. In the present situation 
io our country, it mu‘t be remembered that most of the specialists who are being trained 
in neurology and neurosurgery have not only to be surgical or medical specialists in their 
oivn field of work, but they have also to become teachers in their specialities. To train a teacher 
properly, it is necessary that he should know how to gather facts from literature, from his own 
observations of case material, and then to present them properly in the form of a dtsser taiion. 
A bias towards research is alto essential. One lacuna in the medical world of India today is 
the absence of small research cells in medical colleges. Without these research cells, it is not 
possible for the undergraduates and postgraduates to get a proper pcrspeciive and they become 
mere memorisers of facts. Hence to create the atmosphere of research it is necessary to insist 
on the writing of a thesis by postgraduates in every speciality. This is necessary in the case of 
!tso ‘ etc. Insistence on a thesis or dissertation keeps 

al the nl'. « « ‘ponses essential for the department to provide 
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As the period of training for a 
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These views are caotradictory to what is slated here. Diversity of opinion is bound to exist, 
but a via media should be found. From personal experience and discussions with colleagues 
the following scheme for assessment appears to me a very sound one: 

Every candidate wanting to be a specialist should be absorbed on the staiT of the unit which 
has been recognised by the local university. Before recognising the unit, the university in 
conjunction with the specialist association should appoint a board which will visit the unit or 
hospital concerned and make an impartial assessment of its suitability. Since we are in the 
early stages of the development of these specialities integrated training can better be imparted 
in cities where sometimes two or even three different institutions can combine in working out 
the entire programme, as it may happen that a neuroanatomist is available at only one insti> 
tution, and a neurophysiologist at another. 

Having registered with the university for the specialist training, the candidate should either 
secure a house job in a recognised neurological, neurosurgical or psychiatric unit or a clinical 
clerkship which may or may not carry any stipend, llie number of clinical clerks in a unit 
should be restricted to three or at the most four. 

For the first year, only routine clinical clerking is done by the candidate who, at the end 
of the year, is made to sit for a noQ'Uotvcrsity examination arranged by the unit, where SD% 
marks are reserved for work carried out during tbe year and 50% marks are for a viva voce 
on a given case obtained for examination from routine admissions. Only those candidates who 
secure 70% or more marks should be allowed to proceed for the second year of their training, 
while the unsuccessful candidates are detained for a further six months to work in the wards. 
Candidates failing twice should be discouraged from continuing For an unbiased assessment, 
external examiners should be invited. 

For any speciality, knowledge of fundamentals of basic sciences is very important, as this 
forms (be foundation for future growth. Hence, tbe postgraduate (raining in any of tbe 
three specialities should be assigned (ouork where (hebasic sciences can be taught. Both lec- 
tures and practical training should be made compulsory, for instance, in anatomy, brain dis- 
sections should be carried out by each candidate. In physiology, principles of electricity 
and electronics should be taught and (be candidate should be nude to work in the department 
of elcctrornyography and eleciro'eocepbalography. Similarly for pathology. This basic 
training should be imparted In the very first year of a four'ye^t training programme. 

Having qualified in the first-year examinatioo tbe belter candidates should be selected to 
join as junior registrars and the rest as clinical clerks in tbe second year. These candidates, 
though they attend the ward rounds and help in tbe working of tbe unit, including research 
projects, should be allowed to attend the various specialised departments of E.E.C., E.M.G., 
pathology and for lectures. At the end of ibis (raioing the university should bold a vrritteo 
examination. Each subject, t.e. anatomy, physiology, biochemistry and pathology, should have 
a paper of 50 marks to be answered in two hours. Pass marks in each head should be ^0% 
but tbe aggregate must be 60^^. Cxaminaliotts should be conducted every six months and two 
(rials should diiquaLfy (be candidate from proceeding further. 

In the (bird year of training the candidates should do a rotating intermhip in the depan- 
menis of neurology, neurosurgery and psychutry of 4 months each, and attend a lecture 
course arranged by the university. 



METHODS OF ASSESSMENT 

Dr. Anil D. Desai, u.d., m.r.c.p. 

Neurologist, Department of Neurosurgery, K.EM. Hospital, Parel, Bombay-12 


'^HAT should be the basic requiremeoU of a candidate, before he starts his specialised 
training? We have now, in all our universities, Internship or pre-registration rotating 
house job. It is at this stage that the candidate should be allowed to come into contact with 
the specialised departments. Unfortunately in the institution to which I belong no interns are 
assigned to work in the departments of neurology and neurosurgery. The candidate having 
worked in a specialised department can decide for himself whether he would like to take up the 
speciality as his future career. But prior to joining the specialised department, he should 
work for at least 6 months in either the medical or the urglcal department depending on whether 
he would care to be a neurologist, psychiatrist or a neurosurgeon. 1 do not think it is at all 
necessary to have a full postgraduate training in medicine or surgery and an M.D. or M.S. in 
general medicine or surgery before taking up the speciality. It is no doubt important to 
have a thorough basic knowledge of the principles of all disciplines, before undertaking 
specialised training, as the patient has to be treated as a whole and not disciplinewise. Ooe 
of my colleagues at K.E.M. Hospital has expressed his views on this subject in the follow- 
ing words : 

As for postgraduate education and training in neurosurgery I wish only to add that a 
prolonged training in general surgery is not particularly desirable for the training of neuro- 
surgeons as our techniques differ so much from those of general surgery. At the same tune 
I feel that the candidate must have a postgraduate qualification which is cither an M.S. in 
general surgery or the F.R.C.S. for which an year in the general surgical ward should prove 
adequate. There need be no further postgraduate examination in neurosurgery such as 
M.S. in Neurosurgery as is being offered by at least one university m the country. B 
seems rather an artificial way of selecting people for senior appointments and to some 
degree takes away the emphasis from a sound practical training in the subject. One 
postgraduate examination is distraction enough as it is responsible for breaking up the 
continuity of the training in the speciality for reasons of study leave, etc. Another 
exarainaiion will result in further break in continuity and cause staffing problems for post- 
graduate teachers. 

Four years in any well-establisbed and fully equipped department of neurosurgery should 
meet all the requirements of training and qualify a candidate for independent work. ' It 
should be possible for heads of departments to weed out unsuitable candidates without 
undue interference from the administration, and enthusiasm, skill and aptitude should lake 
precedence over mere seniority. 



TRiUNING LEADING TO CERTIFICATION IN INTERNAL MEDICINE, 
NEUROLOGY AND DERMATOLOGY IN THE U.S.A. 

S. TRUFAKT. U.O, 


Frances !\'ev,ian Hospital, Ferozepur Cant., Punjab 


PROGRAMMES for training beyond internship in these clinical specialities in the U.S. are 
referred to as residency training programmes and lead to the award of academic degrees. 
The ultimate goal of persons engaged in this training is to pass successfully the examination 
given by the respective American Boards and thus attain a certificate of competence in the 


field. The authority for approval of residency programmes lies with the Council on Medical 
Education of the American Medical Association acting in consonance with each of the separate 


American Boards (Internal Medicine, Dermatology, Psychiatry and Neurology, etc.}. Action 


is taken through Residency Review Committees on which are tepreseotaiives of the Council and 
the appropriate American Board. 

The programmes are reviewed periodically by surve^rs appointed by the Council who report 
through the Residency Review Camcahiits to both the Couocil and the appropriate Board. 

It is of interest that no statutory body is involved in the review or approval of training 
programmes; similarly no statutory or academic (i.e. University or Medical College) institution 
is involved in the examination or certification process. Rather, this represents a voluntary, 
joint regulation by (be practising profession at Urge and ibe specialist groups in the public 
interest. Ids our belief that this self-imposed responsibility is one of the great strengths of 
(be U.S. system. It seems axiomatic that the profession is in a unique position to tecogntse 
the changing patterns of practice and to promptly adopt them for the common good. Indeed 
this has been true throughout the history of the programme. 

The general standards for programmes are set forth in a document entitled * Essentials of 


Approved Residencies’* promulgated by ihe AMA Council on Medical Education. In 


addition to these general pnncipics each of the American Boards set forth specific require* 
ments which institutions must meet before approval of trainiog programmes will be granted. 
In this way it is possible for training institulions to meet the general requirements which will 
satisfy all Boards and then fulfil such programmes as its facilities encompass. 
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In the fourth year the candidate should work on the respective specialised unit, in which 
he/she is going to specialise and acquire as much technical skill as possible. 

During the four years of training the candidate should take up a clinical research pro- 
ject and extra credit should be gisen to one who produces a good thesis of his own original 
work, but this should not be a handicap to those who are unable to put up one. Only a 
small percentage of marks should be reserved for it — say 10 to 20%. 

For the final cxaroinalion the teacher’s assessment of the candidate's work during his 
tenure should be restricted to 20% of the total marks, as personal evaluations may, quite un- 
intentionally, be biased. 

The rest of the examination will then have 60% to 70% marks. This should be divided 
among three written papers of 3 hours each, and tiVu voce and praeticals. The written papers 
should carry 30% to 3S% marks and vha voce and praeticals should carry 30% to 35%. 

In case of neurosurgeons, operative skill should not be judged at the time of examination 
but a separate confidential report should be submitted by the teacher along with his assessment 
of the candidate to the examining body. 

At the practical and vAa voce, apart from discussing long and short cases, the candidate 
should be made to report on ridlogtams, gross sad microscopic pathology specimens, E.E.O., 
etc. 

The question papers may consist of a short essay (one paper), one paper on general medi- 
cine for neurology and psychiatry candidates, one question on general surgery for the 
neurosurgery candidates and one paper on a specialised subject. 

The aggregate marks for qualifying should be 70% of tbe total marks, and in each individual 
head 40% of marks. 

The board of examiners should be appointed by all the universities in joint consultation 
with the specialist body. 
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ho;^e\er, that all hospitals participatiag ia graduate training should be able to meet the funda- 
mental essential requlrcmeats for an approved programme and either alone or iu collaboration 
should attain comparable results in the quality and amount of training obtained.'* 

SPECIAL REQUIREMENTS 

I. Internal Medicine: Tbis Board offers three means by nhich candidates may be admit- 
ted to its examination. 

The first part of the examination under each plan is a written examination, followed, at the 
convenience of the Board, by an oral examination. 

Plan A: Five ^ears of preparation after completioa of an approved internship. Three 
of the five years must be spent in formal training as follows: 

1. Tbreejearsof residency trainiitg in the broad field of intsrnal medicine inanapproved 
programme. 

2. Two )ears of residency training in the broad field of internal medicine in an approved 
programme and a third jear of full-time graduate education in a field related to internal 
medicine, provided the assignment is an approved medical school hospital or hospital 
approved for a ihree-)eaf programme. 

The remaining two )ears in internal medicioe may be devoted to work in any clinical invesli* 
gallon or baste science and related to internal medicine. 

Plan B: This offers alternatives to graduates of U.S. and Canadian schools not eligible under 
Plan A. 

1. Two yean of approved residency In internal medicine. Five }ean of experience in areas 
related to internal medicine. 

2. One )ear of approved residency in internal medicine. Two years of graduate education 
as described under Plan A. 

3. One year of approved residency in internal medicioe. Eight yeais of experience in areas 
related to internal medicine. 

4. Eleven years of experience in areas related to internal medicine provided ihe candidate 
is identified as an internist by his colleagues in his community. 
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function in that it serves to improve the quality of medical care offered. Nevertheless this 
accreditation relieves the Council and the Boards of the necessity for evaluating the standard of 
patient care so that they may devote all of their attention to educational activities. 


The size of an institution is not a primary consideration. The clinical material must be 
of sufficient diversity to enable residents to observe the principal manifestations of the disease in 
the understanding and management of which they are acquiring additional experience. The 
number of beds for service (teaching) patients is however important. 

Staff : There must be qualified physicians, not only in the disciplines for which approval 
is requested but also in allied fields. Some of the general activities in which the staff should be 
engaged are regularly scheduled meetings, clinical and clinical pathological conferences. Within 
the departmental scheme in any programme, there should be suitably equipped departments of 
radiology and pathology headed by qualified specialists. It is expected that hospitals having 
training programmes will have a high autopsy rate. 

A medical library must be mamtamed and its collection must include carefully selected 
authoritative medical text-books and monographs and current medical journals, particularly 
relating to the various branches of medicine and surgery in which training is conducted. 
Further, the library should be under the charge of a specially trained person. 

The medical records department most be supervised by an adequately trained person, 
preferably a professional record librarian. It Is expected that clinical records will be suffi- 
ciently comprehensive to permit this use for teaching purposes. Each record must be indi- 
vidually approved by a member of the staff. The overall conduct of the medical record library 
is the responsibility of a staff committee. 


AUhough the general requirement* for persons appointed for residency training are matters of 
consideration by each Board, since 1st July. 1961. the Council has been expressing dis- 
approva of any programme rosters wbicb contain graduates of non-US medical colleges 
or schools who do not hold a full and unrestricted stale license to practise or a standard or tern- 
porary certificate from the Educational Council for Foreign Medical Graduates, 
ffi '°S'omme . The general requirements arc that the programmes should be of 
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REPORT OF THE SUB-COMAHTTEE ON NEURODOGY, 
NEUROSURGERY AND PSYCHIATRY 
Dr. Baldev Siscu 

Chairman and S’euroiogUt, Tiratktam Skah Trust Hotpilol, New Delhi 
Dr. K. V. Mathai 

Rapporteur and Associate Professor of Neurology and Neurosurgery 
Cfuislian Medical College, Vellore 

nrHE sub^mmittee on neurolofy, neurosurgery and psychiatry after discussion of the 
various problems of postgraduate training in these specialities has made the following 
recommendations. These are more speciltcaily appIicaMe to neurology and neurosurgery since 
no psychiatrists were present at the discussion. 

BEQUJREMENTS FOR SELECTION TO POSTGRADUATE TRAINING 
The consensus of opinion was that the minimum requirement for entrance into this speciality 
training should be on hI.S. or M.D. degree. Tbe mode of selection has to be by an 
interview, taking into oonsideration the previous academic and txaiaiog record and aptitude 
of tbe candidate. 

TYPE OF TRAINING 

It was uiunimously agreed that the type of training shall be an in'tervice training pro* 
gramme with graded responsibility and good emolumenu. The problemof emolumesu is 
important because of the number of years that the candidate bas to put in. He has to be at 
least given tbe salary scale of a lecturer. In funher appoinuneots this period has to be 
considered as teaching experience. 

DURATION AND CONTENTS OP THE COURSE 

After M.D. or .M.S. the candidate should put in two more years in tbe speciality concerned 
(which includes allied sciences), after which be may appear for an examination. During this 
time the candidate should be allowed to take part in the research programmes of tbe depart- 
ment and should be required to produce at least one good paper. It will be desirable to put in 
an additional year to round olT his iraloing. 

iiSTNOtiS OP ASSSSSMEST 

Assessment will be by an examination conducted in the caodidate'i own centre. Tbe exa- 
miners should see the candidate at work in bis owe sel-op and assess him to manage on bis own 
the neurological or ncurosurg'ca] problems under bis care. This will necessarily tale ru^t leu 
than three days. 
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The traming ia neurology should be based on dinica] work on adults and children with 
neurological disorders, including the neurological complications of medical and surgical diseases. 
This should be combined with a study of basic sciences related to neurology and include sufficient 
training in psychiatry to enable the candidate to recognise and evaluate the common psychiatric 
disorders. 

IK. DermatoJagy: These requirements are for formal training in dermatology and related 
subjects of not less than three years. This training may be obtained as a resident fellow or 
graduate student in approved programmes The formal training shall include at least one year of 
fulhtime training in an institution approved for three years of training in dermatology, graduate 
training in the basic medical sciences and carefully supervised laboratory and clinical work which 
should include the direct responsibility for in-patient care in dermatology. 
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I feel that the training in pathology and basic medical sciences will have to be integrated 
in the regular course in that speciality. It mil no doubt be desirable to give a preliminary 
course of lectures io pathology and basic raedica] sciences to begin with during the six months 
of the course. 

In my opinion a thesis should be insisted upon. No doubt, there has been criticism regard- 
ing the insistence on thesis as it is felt that thesis writing has become a farce being based on 
very little actual research. Hoviever unsatisfactory it may be. since the underlying idea is to 
initiate the candidates in the methodology of research, we should try our best to improve upon 
the existing conditions in order to prepare the candidates for the thesis. 

The question of assessment is somewhat controversial. It may be asked whether or 
not there is scope for giving weightage to internal assessment. Can we leave the assessment 
of candidates entirely to the supervisors. Knot, should any weightage in the examination 
be given to the opinion of the supervisor of the candidate during the final examination. Under 
the existing conditions it will be better to leave the assessment to the examiners appointed by 
the university, SO per cent of whom should be internal examiners. In those universities which 
have recognised a number of institutions and a number of supervisors for a particular speciality, 
the question will arise as to who the internal examiners should be. This might either go by 
rotation or the respective supervisors may act as internal examiners in respect of their own 
candidates. This is a matter which requires careful consideration. 
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TEACHING OF CHEST DISEASES 

Dr. R. VlSWANAtHAN 

QHEST diseases including tuberculosis cause the highest mortality and morbidity rates in the 
country. In view of the fact that the training programme, whether for the under- 
graduates or postgraduates, has to be geared to the needs of the country, Iraming in chest 
diseases has necessarily to be given due importance. 

The l^wospeciaiiliesof chest diseases and thoracic surgery arc closely related in that they 
deal with the same group of diseases. From the point of view of training of specialists they 
have to be considered separately-one as a part of internal medicine and the other at a part 
of surgery. 
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would rather regard thoracic surgery as geoeral regioaal surgery which comprises a great many 
disciplines: handling of lungs, vessels, ne/vcs, bone work and eve/y thing that pertains to the 
contents of the thorax. In other uords, it is irot dealing only with one system. The thoracic 
surgeon must be trained in all the various departments of surgery to ba^e adequate experience 
for his future complex work. In addition, he has to be an experienced endoscopist, and he 
has to acquaint himself with the new techniques of bypolhermia and perfusion. 

The general view expressed can be summarised as follows, although at certain points there 
w ere differences. A candidate must satisfy the following conditions: 

(1) He should possess a complete (raining in general surgery. 

(2) He should have passed a year in a laboratory of experimental surgery and during this 
period have acquired solid fundamental notions, of normal and pathological anatomy, 
notmat and pathological physiology, biochemistry, etc. 

A minority view expressed was that a candidate should have spent at least a year in a 
specialised service of internal medicine doing Heart and Lung work. The majority of them 
were of the view that the iraioiog after general surgery should be for four to six years. 

1 think the programme of each country must be geared to its needs. We must not imi* 
tate highly developed countries where thoracic surgery has almost become a synonym for car* 
diae surgery. In our country the problems posed by tuberculosis and pulmonary parasites, 
empyema, lung abscess, etc. are far more important than cardiac surgery. 

Training in surgery ceases with death or retirement. Our ideals in any training project 
should be the practical factors of time, age and economics. What we want is to giie a man a 
proper and adequate experience and make him fit to have charge of patients. We do not want 
to go on with training schemes that carry a mao into middle age. Moreover, I think the 
evolution of thoracic surgeons must necessarily come from general surgery. It is my view that 
thoracic surgery is not a course but it is a process of evolution. Tliis applies to practically all 
specialisations and moreover depends on the character of the individual and the opportunities 
offered to him. I feel that a surgeon branches out into a speciality according to the demands as 
well as his nature. I feel a person who has an artistic scosibiLty and has patience to apply 
stitches over and over again, taking them olT slowly, finds bimielt doing more and more plastic 
surgery. Similarly, a oeurewsurgeon is a personality who is endowed with the distinct quality 
of a placid nature. Constant dead lines and failures do not seriously burden bis conscience. 
An orthopaedic surgeon, on the other hand, it (be one who is fond of moulding and shaping 
and his nature is like that of a carpenter in surgery. A thoracic surgeon is a bold and quick 
worker, an extrovert by nature, and is able to take soap deciiiont when be is in a tight corner. 
For him delay in taking a decision by a fraction ofa second might mean the life or death of 
a patient. 1 therefore feel that a iborade surgeon should evolve from general surgery, and a 
cardiac surgeon should evolve from thoracic surgery. I feci that one year as an Intern and 
one year as a House Surgeon with a short period in msdiciae should be the basic require menu 
for general surgery. He should then do a period of two to three years at a rsinimum in 
general surgery. Here, he gains experience and increases his knowledge. If it U possible to 



DURATION AND CONTENTS OF COURSE OF TRAINING 
IN THORACIC SURGERY 

Dr. S. K. Sen 


'J'HERE isnoeodlothewaysby which surgery has been, or can be. segmented— all with 
some valid reason— but when we consider the consequences of these segmentations we 
must always have before us two facts. 

First, surgery is not static either in its scientific background or in its application. On the 
one hand, occasions will continue to arise— circumstances of time and place— which shift the 
relative accent of interest and attention as between one speciality and another. The simple 
law ofsupply and demand on surgical service will always restrict the work of many surgeons 
m this or that field. It is in that way that modern surgery reaches ns highest flights, and the 
development of this speciality is an outstanding ciample of this. 
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METHODS OF POSTGRADUATE TRAINING IN CHEST DISEASES 

Dr. N. K. MeNON, M.R.C.P. T.D.D., D.T.M. & H. 


Professor of Tuberculosis and Director, Institute of Diseases of Chest and Tuberculosis 
Hyderabad 


mUBEIlCULOSlS, the coramooest of all major chest diicases. is also the greatest single public 
health problem in India today. The National Tuberculosis Control Programme attempts 
to integrate the tuberculosis case-Rnding and iieatmcnt into the general health services in order 
to achieve the maximum casc'fiading and treatment coverage through the staff of the existing 
health facilities and general medical practitioners. This may at 0rst give the impression that 
specialists in tuberculosis are no longer required aod that postgraduate training in the speciality 
is unnecessary. This is not true. We do need specialists at all key posts such as the district 
tuberculosis control centres and (he State tuberculosis demonstration and training centres to 
plan nod direct these programmes and also highly specialised and experienced teachers 'and 
research workers Ibr training the postgraduates. 'Further, apatt from specialists, for the 
proper aod elTectlve implementation of (be programme, it is also essentia) that all practitloncts 
of modern medicine should have the basic koowfedge and ioicresi in the various aspects ofiuber* 
culosis and other diseases of the chest and in the control programme. Tliis basic training in tuber* 
culosis and chest diseases, therefore, should begin at the undergraduate level. Although this 
paper is on postgraduate (raining, it is, ocverthclcss, considered important to mention a few 
poults regarding the training of the undergraduates in chest diseases, particularly in tuberculosis. 


Undergraduate Training 

Teaching of undergraduates in tuberculosis as well as other chest diseases should be in the 
special department of tuberculosis and chest diseases of the medical college aod the teaching 
programme should be entrusted to the professor of tuberculosis aod chest diseases. The Stale 
Tuberculosis Dcmoostraiion and Training Centre should be attached to the medical college. 
The duration of practical training in the fourth or Cool year should not be lest than one month, 
of which two weeks should he at She State Tuberculosii Demonstration and Traialng Ccotre ce 
the District Tuberculosis Centre as the case maybe. This practical training should be supportnl 
by 12 didactic lectures in tuberculosis in addition to the lectures in other respiratory diseases 
at part of (he ‘general medicine lectures by the professor of tuberculosis aod chest diseases. 
The professor of (ubcrculuvit should have at least 30 in-patient beds for teaching purposes. 
There should also be a full quesiion on tuberculosis or other chest diseases in the medicine 
paper and the professor of tuberculosis and chest diseases should be included as one of the 
examiners. 
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rotate him in this period in urological, orlhopaedic and rectal departments, he would gain 
probably such general training as is possible. 

In his line afterwards he for one or two years becomes a senior Registrar or Chief Assistant 
of a general surgical department. This appointment should give him 90 per cent chances 
of becoming an independent surgeon. Then, if he desires or is found suitable, he should be 
switched on to a speciality, like thoracic surgery. He should be prepared, if he switches to 
this speciality, to work at a lower level, and work for two or three years at a junior level, 
and later be promoted to a senior level, where he will be a chief resident and work there foi 
two years. He will have to live in the hospital to leam the special techiques, e.g. investiga- 
tions. aspirations, endoscopy, fiuoroscopy, care of perfused patients, and so on. As h® 
becomes a senior assistant or a chief resident, as it is designed in the U S., he should be more 
and more responsible and should have done without supervision a certain number of lung and 
heart opetations. By the time he has finished two years of junior and two years of senior 
residency, he should be promoted to a Consultant's rank to take charge of patients unsuper- 
vised. During the period of training be may wotk in a Specialist Department. He will learm 
if he has not already learnt, to appreciate the value of being a member of a team, and realise 
that, an individual though he may be, he will never b: divorced from the team work in 
collaboration with physicians, radiolo^sls, anaesthetists and other colleagues 

One other point which I should like to mention, because it may be particularly applicable to 
our country rather than to others is regarding the words "experimental surgery." We feel, 
thete aiematjy people who are capable or wilting and able to do experirnenial work. We do not 
think that this should be continued to be applied to young thoracic surgeons It may be that 
he has a beat for experimental work, then, he should have full facilities for this phase of surgery; 
if he does oot have the inelioatioo, it may be a mistake to force him to the laboratory for 6 or 
12 months. He should explore the field of clinical research. I am not denigrating research 
but 1 submit that it is an expensive hobby and every one under training is not fit to undertake 
research. In most cases it is a waste of valu^le time and money. 

We arc working against time. In all these things, we should like a man to do as much 
practical work as possible. We should also like him to carry out research and fulfil bis ambi- 
tion. As soon as we feel that his uaining is adequate to justify his independent statuses a 
Consultant, we should let him go. 
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surgicai training for hLD. (Chest) candidates need not be eieborate and only iodicatloas of 
surgery, selection of cases and pre* and post-operatise complications and management need be 
taught. This can be arranged with the thoracic surgical department. Not more than Uve post* 
graduates for M.D (Chest) should be registered with one professor. Didactic lectures should 
be reduced to the minimum and emphasis should be on seminars, clinico-palhological con- 
ferences, bed-side clinics, clinical demonstraioot and field work in tuberculosis. 

The paper gives only a broad outline of the months of training and hence no details have 
been considered which can be worked out by the respective institutions. 



616 


POSTGRADUATE MEDICAL EDUCATION 


Postgraduate Training 

At present there are two types of postgraduate training In tuberculosis and other dis< 
eases, viz. : 

(a) Diploma course of 9 months to one>year duration (T.D.D. — Tuberculosis Diseases 
Diploma— or D.T.C.D.— Diploma in Tuberculosis and Chest Diseases). 

(b) Degree courses— M.D. (Tuberculosis) or M.D. (Chest Diseases). 

Diploma Courses 

The duration of training should be one year, of which the first three months should be spent 
in the medical college and in the general hospiul to undergo training in basic medical sciences 
such as applied anatomy, physiology, pathology, bacteriology, social and preventive medicine 
and nou'pulmonary tuberculosis. 

Three months should be spent as internee in a chest hospital to study the different 
diagnostic and therapeutic procedures including thoracic surgery. The professor of tuberculosis 
should necessarily have a unit in the hospital. (This obvious point is mentioned because in 
some of the existing postgraduate teaching centres the. professor of tuberculosis of the University 
has no unit in the chest hospiul, indeed, no io'patient beds at all.) 

The last six months should be spent at tbe.Statq Ttiberculosb Demonstration and Training 
Centre to learn the community approach in the control programme, domiciliary treatment, 
methnds of record keeping and assessment. Didactic lectures should be of the minimum and 
emphasis should be on diagnosis of chest diseases,, chemotherapy, domiciliary and community pro* 
grammes, etc. During this period, a vUit to the National Tuberculosit Institute. Bangalore, and 
Tuberculosis Chemotherapy Centre. Madras, is desirable as is now being done by some uni- 
versities. 


il.D, {Chest) or M.D, {Tuberculosis) 

A OTdidal, appearias for M.D. (ChM) should harea Ihorough kuuwtedgu uf goaesal modidua. 
mcludiag rundaa,auuls of o,ad,cal statistics aud rcscanih mclhodolog,. ia additiou to high profi- 
Mcucy .a all aspects ot the speciality of chest diseases aad.tabetculosis. The total period of 
a'.H a • -f-Udithe lie., year should be ia rotating hoa.e- 

r»Tve., shf “fid"' ■> f«r M-D. ia aay oUie, speciality. The remaining 

J °f ■"beraalosa. and chest diseases. Daring this 

reoaraent “ f T° “ “ H-' 

° tttMi.calo.ia, for three ataaths ia the general hospital. Of the 

ZMi^ speaTamV^ "a temaatiag sU months 

iatheepidemiolopv d ■ i- i^"t®“atratioa aad Training Centra to receive training 

one month and to the "dsit to the NaUonat Tuberculosis Institute, Bangalore, for 

be a^Cd d=^Z°r C“<"v two weeks sbonid also 

go. It IS also desirable te arrange a »sit to the Patel Chest Institute, Delhi. Thoracic 
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Mycobaoteria-morphology; growth requircmeats; antigens; cytochemical tests; virulence; 
drug action; immunity to tuberculosis; classification; anonymous mycobacteria; streptococci and 
respiratory infection^; pneumococci and pneumonia; staphylococci and lung lesions: haemo* 
philus and respiratory disease; klebsiella and enterobacterial disease uf lungs; corynebacteria 
and diptheria; bacteriology of chronic bronchitis; pleuropneumonia; new trends in immuno* 
logy; bypersensithe stairs; microbiology of air; viruses, general properties, growth and cJassifi* 
cation, diagnosis; respiratory viruses; adenoviruses and respiratory diseases; enteroviruses 
and respiratory inrections; rhinoviruses; other viruses affecting the respiratory tract. 

Praciicals and dentonslraiions 

Preparation of media; microbes around us and staining methods; sputum examination; my- 
cobacterial cultures: animal tests; faeces culture for tubercle bacilli; urine culture for tuber- 
cle bacilli; CSF culture for tubercle bacilli; sensitivity tests; streptococci and staphylococci; 
pneumococci; sputum culture, entero bacteria; corynebacteria. 

3. Afedlcal Afycohgy {Leciu/et and dtmonstraiions) 

Classification of fungi and some common saprophytic fungi; laboratory diagnostic methods 
of fungal diseases: collection and handling of clinical materials and their subsequent examina* 
tioa ia the laboratory. 

Diseases caused by actinomycosis; nocardiosis; yeast-lile fungi, cryptococosis; candidiasis, 
by dimorphic fungi; coccidioidomycosis; histoplasmosis; blastomycosis; paracoccidioido* 
mycosis, by mycelial fungi; phycomycosis; aspergillosis; aUescheriosis. 

4. Pathology {Lteturet and practlcalt) 

.Micro structure of lungs. 

Pathology of acute and chronic iafUmmation; pulmonary tuberculosis; bacterial pneumo- 
nia; viral pneumonia; bronchiectasis; lung abscesses; pulmonary thrombosis, embolism and 
inrarctioo; congenital abnormalities of tbe luog; extra pulmonary tuberculosis; pulmonary fun- 
gus diseases; chronic bronchitis and emphysema; pneumoconiosis; chronic pulmonary hyperten- 
sion and, cor-pulmonale; pulmonary diseases of uncertain etiology; tumours of the lung; cyto- 
logical procedures in lung diseases. 

5. Bioehtmlitry (Lectura and demonstratloia) 

Protein roetabolism: carbohyrate metabolism; lipid meubolism; euymes; chemistry of 
tubercle bacilli; biochemical changes in tuberculosis and other lung diseases. 



BASIC SCIENCES IN THE TRAINING PROGRAMME IN 
CHEST DISEASES 

Dr. N. P. Gupta 

Vallabhbhal Patel Chest Institute, Mew Delhi 


^ postgraduate training programme has to be adjusted to the needs of the country, require- 
ments of the discipline itself and to the level of training programmes of undergraduates 
and pre-medical education. It has also to be in alignment with similar postgraduate training 
programmes in other disciplines. 

2. Nottaioiiigpm6tamme.lhtrtfore.caiibccopitdftom another country. AUolhepro- 
gramme will require constant and periodic revision. 

3. No sharp differentiation is possible between the trainings of a diploma and a degree 
student. The latter has to study and undergo training In the subjects but the nature of training 
IS different. The degree student has to know the basic concepts. In addition, he has to fami- 
harue himself With research methods, new trends and controversies in the same subject. He 
hastoh^eacritmalgraspofthe subject in addition to being familiar with it which may be 
considered enough for a diploma student. 

Admirsion.oM,D.orM.S..h<.uld bo limited to tbotc who b.ve done the, diploma 

R£COMMEbfDED TRAINING PROGRAMME 
/. Anatomy and Physiology {Theory) 

h.ofd“:Zor' ;Sh“ 

lalion.proiectitemeebtutitmorretpirato,, ..stem- fuSof i 
phyeioloeyordiffese airway ob.truclive ditea^e: alveoli hvn 

eapillary block; pulmonary haenodynamies in varioua Tnnfd ? Wdrome; alveolar- 
ofeorpulmonale; effect of thoracic turnery on lune T foncttonal disturbances 

and paUtn-physioiogy of respirautry fai,„„; physic' gi^td; or^L"""'’ 

Praeticals and Demorutratiora 

Studyoflungvolume.studyofmecbanics of breith!,,^ • i 
sistance and inspired air distribution patterns: acidb!? t “Eluding compliance, airway re- 
saturation, PO„PCO.,pH and alkali r of blood, including percent, 

study of pulmonary haemodynamics estimation, estimation of dilfusion of gases, 

2. MeroiWog, (So„„Mej, A Fireleg,), 

Respiratory Microbiology—a survey 



DISSERTATION VERSL^ THESIS 


621 


and studyins a series of cases personally, reading literature relevant to bis cases, nod 
then writing a discussion or dissertation on bis subject instead of writing a thesis. Those who 
favour such a procedure argue that in the limited lime of t\so years it is not possible to 
submit a research paper as thesis and simultaneously to undergo sulFicicot higher clinical 
and laboratory training and to study relevant world literature. They seem to think that the 
emphasis should be on the training — clinical, laboratory and relevant literature — rather than 
on new observations, new approach, or newer knowledge. Research cannot be made to 
order and to yield results in a limited period of two years — the more important is training of 
the candidate for research work, for higher teaching, and for the development of higher clinical 
acumen and judgment. 

Protagonists of thesis and of disseitation place importance on different aspects. The 
former put the empliasis on research. Unless a candidate shows and proves his research 
ability, .according to them, a candidate is not to be considered ht for a doctorate or a master’s 
degree The votaries of dissertation argue that research is not easy and cannot be made to 
order. It will be more fruitful to utilise the postgraduate period of training to improve 
the candidate's din cat observation and grasp of a problem, and devote his time to detailed 
and advanced stud> of relevant literature. 

Lack of research in tlie medical field in India is a noticeable feature. Research is bred 
and nurtured in universities in the vast majority of casu, but also in private laboratories in 
a few instances. A Damngk or a Subha Row may occasionally flourish in private laboratories, 
but the NobchLaurealcs in medicine have mostly come from universities. Unlversliies must 
encourage and nurture research. Dut the immediate needs of a country are paramount. To 
create doctors and to man (he growing number af medical colleges (at present it is S2; at 
the end of the Fourth Plan it is envisaged the number will be 100) it may be necessary just 
for the present and for some time to put the emphasis on a rapid training of medical 
educators. Our postgraduate degrees may be orientated temporarily for such an emergency. 
Out dissertation may encourage cramming, and not free thinking and research. 

If it is considered desirable to have more postgraduate qualilled doctors to man our 
growing medical colleges, and to make these qualifications more easily obtainable, it will be 
jusiilied to substitute a dissertation for a thesis for acceptance for M.D. or M.S. degrees, and 
to hold a high-level tlieoreiical, clinical examination and Wia voee to ensure a high standard. 
The dissertation must be submitted and scnilinised before allowing the candidate to sit for 
bis examination. The candidate may even be made (o appear before the moderators at the 
time of his examination to defend his dissertation, and satisfy them. 

If, however, a high level original work and personal obtenatha (thesis) it envisaged, 
the candidate may take a longer time to prepare and submit it. He may appear in his theory, 
o^h'cai' anu* viiu vore pans oTnle examibaribn aitera course os' lianf ciinicaf iiieorcticaf and* 
laboratory grinding earlier, and submit his thesis at a later date within flve years from the 
date of this earlier examination. Only on the completion and acceptance cf bis tbcsis will 
the degree of Doctor or .Master be conferred on him. 



DISSERTATION VERSUS THESIS 


Dr. P. K. Ghosh 

R. G. Kar Medical College, Calcutta 


'pHE qualifyiDg exaraination id medicioe is Ihe M.D. in many countries. In India, the qualify- 
ing examination is M.B.BS.; and M D. is a postgraduate doctorate examination. la 
admitting a candidate for a postgraduate doctor’s or master’s degree (M.D. or MS) it 
may be justifiably expected that he is above the average. After his admission he is trained to 
belter his clinical acumen and judgment to diagnose and understand any case better than 
others of his profession. He maybe trained to become an educator, and teach and guide 
students in future. He may be encouraged and trained to solve problems and become a 
research worker. He may also be trained to become a good administratof Our aim and 
object in training a student for a postgraduate degree — a doctorate or master’s degree— is to 
train him to improve his power of observation and deduction and to encourage hint to probe 
into the why’s, what’s and how’s of cases. 

At the initial stage, a candidate for suclt higher degrees is required to observe aad 
follow a series of a sufficient number of cases personally with clinical and laboratory data io 
detail— biochemical, biophysical, micro-anatomical, or any other relevant tuvcstigations as be 
thinks desirable, or, as bis guide directed him. He has to systematise his observations, 
enumerate, and tabulate them, and draw inferences which will add new knowledge or lead 
to better understanding of some problems. 

It take, aboat a year, or a yaa, aod a half, or can mota, for a candidate to obsar.a aad 
Mov, a. at.., or catat, tabulate bis data, study his problem, study relevant Me.alute and 
aandidale is a.peclad to «otk under a guide who discusses wUb 

the candidate and chooses his problem, guides him h. his work and helps him with rererences. 

lo'k toTe cLn e. t” ‘ >»■> Jwrs or more requiring bard 

oetiod re t 'r °a “"“ieMi™' oudtbe writing or the thesis. During !«> 

a^d dlc4 case, m e",', ,'h 'w W-duate lectures, to ktteud watds, study 

.tiplie~rseur;u “ 

The majority opinion decides whether the v 
When this opinion is known and c 


ttiplieate and is seat to three specalist moderators and their opinion, obtained separately. 

s work and the thesis are adequate for acceptance- 
begin, to vsotk Tor other Dar,r„7 v m'y the candidate seriously 
aud c. emlriTru r, ,b P*P-. ^ c'™- 

andm^ubmit hi, thesis arterconsuh*^ the candidate ha. to te-untr 

time-consuming. Even then tl 
ue. The questio; 
be better utilised in observing 


■pe preparation of a thesis entails hard work 

t,oublembr,totoTL'Snhi°tai^dto^^ ™'“'' 



CIIEST DISEASES AND THORACIC SUROCRY 


. 623 


Assejsmeni 

The candidates would be assessed by an examination which will consist of WTitten, practical, 
clinical and oral parts. At least 60 per cent of the examiners should be externa). 

DEGREE COURSE 

The minimum qualification for admission to the course of training in this speciality is M.D. 
degree in general medicine. 

The candidate should have preferably submitted n thesis on a problem pertaining to chest 
diseases for bis M.D. He should have continuously worked under a recognised specialist for 
at least three years. During this course he should have done research work under the super' 
vision of an expert and published at least one paper based on his own original work in a 
standard medical journal. The candidate will be expected to appear for on examinaiion 
conducted either by the University or by a National Ceitlfying Board. The examination will 
consist of clinical and oral parts. The successful candidate will be awarded the degree of 
D.M. The supervisor should also be included as examiner for the candidate. 

THORACIC SURGERY 

The Commitlee is of the view that thoracic surgery should also include cardiac surgery. 
Actually thoracic surgery comprises the surgery of the lung and the roediastioum, cardiac 
surger}', and vthat one might call thoraco^abdominal surgery; stomach, spleen suprarenals, 
oesophagus, pancreas nnd finally the surgery of thoracic and thoraco'abdominal injuries. 

In (his speciality (here should be only one course of sraodard training leading to D.Sf. The 
basic qualification for admission to the course will be M.5. in general surgery. It will be 
preferable for the candidate to have worked on a problem in thoracic surgery for his thesis for 
M.S. 

The candidate will be assigned to an experienced, recognised thoracic surgeon. He will 
work under bis supervision for a period of at least ibree years. 

During the course of (raining (he supervisor should arrange for the candidate (o get adequate 
experience in all aspects of (raining including training in cardiac laboratories. 

During (be course of training be should publish at least one paper based upon his own 
original work in a standard medical journal. 

The candidate should be given graded responsibility in surgical procedures so (bat at the 
end of the course he should liave performed independently all major operations in this 
speciality. At (he end of the course (be candidate will appear for an examination conducted 
by the University or a National Certifying Board as the case may be. The successful candi- 
date will be awarded the degree of D.hf. 



REPORT OF THE SUB-COMMITTEE ON CHEST DISEASES 
AND THORACIC SURGERY 

Dr. R. Vbwakathan 
Chairman 


henc. the two subjects are comdtrrf in difeem parts. 

CHEST DISEASES 

=«“a”„V°c™t,rre!r'''‘“ “ •»» “P"- »'<'»■ 

worters. The committM ***'* subjeci, and providing teachers and research 

aad a desrec course foe the Uller" ThI 

oc the utter. The tcqoircmctia of the two courses arc given below. 

DIPLOMA COURSE 

disease should be glveo^s'uDLrr^L'lT'^ tuberculosis in the country, the training in that 
Diploma in Tuberculosis and Chest tb* diploma should be named 

Admission Qualificatioit 

beussmanship. He must rate'^dooe*^*^*' ®ud should have completed one year of compulsory 

aI.tno..h.i„^b=s. d^»?c,‘'rbcru,”°tr "rr”’’''’ 

chest deparlmect of a tuberculosis hospital ci bad ihrer ''' ''' 

r, . . <iM luree years ra medical practice. 

Duraiion of Course 

clinical clerkship. ' f be devoted entirely to 

end of twelve months, ‘be end of nine months or at the 

Courses 

and tuberculosis. It will includ^traSnSri*^ between non-tubereulous chest diseases 

consisting of practical laboratory trainin., ““dical sciences pertaining to this speciality, 
course the students will undergo clLieat » a ‘^''"onstrations. Throughout the 

«.l! include pulmonary as fed Tln.« r Training m tuberculosis 

|ncdical„,cc.s. For . dip, E"Pl-a» -hould be on hr 
tation IS necessary. ' conunmee felt that neither a thesis nor a disser- 



CARDIOLOGY AND CARDIAC SURGERY 


CHAIRMAN’S OPENING REMARKS 

JHEraedical sludrat nowadays knows moie full, than an, gcnsialion of physicians befose 
Ihc iiZ h ”»■ tcminalc with Ihc M B.B.S. degree; indeed to be worthy of 

law.e ' . H ’’Th"' T“”*. ‘'f® 

S ffl .„saeed r‘’'° l>'6bn .heir careers, most physic, ans are 

w s to lee^ah T r '■ “"•“S''""' "»’■> Kars of practice, physicians ntns. lend 

rdrc ioSfrdtrwoX”"''"' ■‘-M«and.„ appiy ne.iy foond know 

per.XTd“oc‘or^r„r“ '''’, '>»■>“?■=" »r perhaps .he „os. frui.fcl 

of a physician receivin ^ doctor assumes ihe ful! stature 

conscientiously and effectively with Ihe iict' “f leis ><> '■«' 

appohtm?nt7oThSal whe°r?''*T'°*°'°“'^''°““"‘’”'‘’'“‘ students generally seek 
■ni nature 0 th'^ ^ educational opportunity ,s available. tL size 

afforded and the a„ou.. „i«achr'l^^^^^^ Professional staff, the degree of respons.bihty 
fact that the educational exoerienefif • which influence their choice. The 

the financial sacrifices made by the interSr^** P^'ority partly accounts for (but does not justify) 

iag -I'e I’n'potralS rd'u“'^, “ «"cK. are, fo, obvious reasons, raking a lead- 

The role of fhe i.“e,„ IrS;; on aT^'" 

modern med.cine as practiced in latze hotlh'.'"‘”"t°“ “ complexities of 

even those who are quite sophisticated in m #r"°® mseourity or fright to some patients; 
impersonal world of the hZi.a affaint „a, suffer anxiety in the fas. moving, 

to be not only his patienf. doctoi n„d. ° “PP“'“”i>y a"d the responsibility 

■uutual trust which develops between ^ ““ aii'ircr. The 

patient s complete recovery. hospital atmosphere more suitable to the 

departmentr “are“o.aS\e^^^^ flS " "">'a>iug" (served in several 

customary one year. Ute doctor trS '-•> ■'» instead of the 

surgery, pediatrics, gynaecology-obstetric* anrf *° several departments like medicine, 

Pracee or for speei,lisa.i„„ fate, on '■““‘f f” P““>' 

fields: medteme, surgery, pedtitrics obs.etri^^ 'ntooship ,i usually „k„ in one of the live 
In any of the mote than .wXe„ “ ■’“'•“''“Pk- 

efresideney training ifhe is to meet ,L «'■*■ -^a young doctor will need several years 

ee. the standard, for eertifieadon set by the university in eaelt 
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speciality. These standards diflcr from one speciality to another; but generally they require 
at least three years of residency following internship, and may require as many as iise. fn 
surgery, for example, a longer residency is required than in general medicine. 

The years scried (4 years) in residency usually are coasecuiivc~lst year, junior house 
surgeoncy: next 2 years, postgraduate study; and the last year, that is 4th year, to be spent in 
research under the guidance of the professor of cardiology. 

For those seeking a career in investigatoe or academic medicine, this additional training can 
be especially valuable. In a growing number of medical teaching centres, residents may take 
advantage of fellowships or traineeships, which provide support for additional training and 
research in a basic science or a clinical held. This of course is optional. 

As the resident gains experience and proficiency in his specialised field, he also acquires 
mote responsibility in the hospital. More reliance is placed on his judgement in matters of 
diagnosis and treatment He helps to supervise and train interns, and if he serves in a hospital 
affiliated to a medical college, he will help leach medical students as well. Teaching others 
keeps the resident “on his toes," and naturally beneficial discussions result when students, 
interns, and residents make ward rounds together. Ills own learning, of course, is important, 
and in a residency training programme, worthy of the name, this is given priority over duties of 
patient care in the hospital. 



TRAINING IN CARDIOLOGY 

Dr. K. I. Vythilingam 


'^RAINING should be offered only in centres \^here there are facilitjcs for cardiac and pul- 
monary diagnosis. The minimum requirements should be a pulmonary function laboratoryi 
cardiac catheterisation laboratory, radiadiagnostic facilities and laboratory facilities for gas 
analysis. It would be well also to have cineradiography. 

The minimum qualifications for trainees should be M.D. in general medicine or M.R.C.P. for 
postgraduate course in cardiology and M S. in general surgery or F R.C.S. for postgraduate 
course in cardiac surgery. 


A good training in general medicine js absolutely necessary before tbe candidate goes in for 

specialisation m cardiology or cardiac surgery. It would be worth while to ask all those who 
plan to do specialisation in cardiology to hate one year of regisirarship m general medicine 
and in the case of cardiacsiirgery si* rooDlhsofregisirarsUipin cardiology, if possible, before 
taking to the speciality. r 


A candidate for M.D. in cardiology should have five years of experience m general medi- 
cine with a postgraduate degree, either M.D. in general medicine or M.R C.P. with some good 

experience m cardiology for one year at least. 

deof// experience in general surgery with a postgraduate 

SriLuL'" wHh son,. ho, 7 


DURATION AND CONTENTS OP COURSE 

T''' 'ho Cardiology Unit »hich should b. 

o» som. Cuica, asp.cVof ca, "" 

medicine. Special attention 'm'u ^**^j*^* and to some extent limited to general 

embryology, physiology pathology ratTr"* af nardiovascolat diseases, including 

Pte-a.dpos.4c,a,iy“r„"ltc^^^^^ 

The study should include: 

(1) History of cardiology. 

(2) Embryology and applied anatomy of cardiorascuiar system 

I5) Pharmacology of relevant drugs. 
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POSTGRADUATE MEDICAL EDUCATION 


Special postgraduate lectures may be ^ven to the candidates once a week besides semi- 
nars and discussions. These lectures should rotate among the senior persons in the different 
departments. Guest speakers may be invited. 


TEACHING PATHOLOGY 


Pathology includes pathologic anatomy, clinical pathology, bacteriology and immunology 
and blood bank. Trainees should be started in the post-mortem room where medical 
science began. Here they will not only sec disease in the fresh state but will get a good 
review of cardiopulmonary anatomy with tissues much more life-coloured and pliable than 
in anatomy cadavers after prolonged storage. Three weeks on post-mortems, not merely as 
observer, but as glove-and-gown prosector, seeing and describing the gross surgical speci- 
mens, selecting pieces for microscopic study and writing up the microscopic descriptions, 
will sharpen a candidate's histologic and pathologic memory. All this, of course, should be 
done under close supervision of a senior pathologist. 

After three weeks in general pathologic anatomy, the candidate may be allowed to con- 
centrate on his special area— lungs, heart and vessels Here comes the value of the patho- 
^gy museum. He can review a few dozen mounted specimens with their clinical records. 
But much more good will come if he can study a few hundred hearts and lungs from wet 
storage. The wet specimen can be manipulated and redissected if desired, in order to gain 
a thorough understanding of the lesion. There is no substitute for personal study of actual 

sneeimen* ' 


At the sane time, he may spend some time In bacteriology learning the technique and in* 
terpretatioa of blood cultures, throat and sputum cultures and smears. Some experience 
Should be gained in the clinical laboratories also. 

work in each of the areas men- 
rji! Of students. To round off the three months in 

Sn, .f’ few weeks in the blood bank. Most doctors have occa- 

learn thf T T cardiac surgeons more frequently. Each candidate should 

I" “Uitlo", 'he candidates should 

attend all clioico-pathological meetings. 

Teaching of basic sciences has been integrated in Hem 2 under contents of the course. 


THESIS OR DISSERTATIO.N 

tion of M^D already been exposed to the discipline of writing a thesis for the examlna- 
If h^;?‘ l \ compulsory, 

ciplme of collecNnT^ e a pleasurable overflow from a happy experience, it is good. The dis- 
deciding what is wo th expeiicnce and reading, properly digesting them, 

tho caodidatc away from itaUir.. •»“ “<* "h"®' 


A record of bis experience: Yes. 
A library summary: No. 



TRAINING IN CARDIOLOGY 


629 


METHODS OP ASSESSMENT 


(1) Assessment 

(1) Day-to-day work aod genera! aptitude. 

(2) Ability in the diagnostic, investigatory and therapeutic aspects of the subjects. 

(3) Research ability or papers published. 

(4) Teaching experience and proficiency. 

(2) Examination 
Theory Question Papers 

The candidate has to tubmit his investigative work as presented in the published papers, 
accumulated data or a special thesis to the examiners. 

If the above is found to be of a high standard by the examiners, the candidate shall be 
exempt from appearance at the theory examiaatioo, otherwise be will have to appear ta the 
following subjects: 

(1) Principles and practice of cardiology. 

(2) Applied cardiology. 

(3) Sub-spccialiiy. 

(i) Special instrumentation, tike sector enrdiagraphy aod phonocardiography. 

(ii) Haemodynamic study: cardiovascular haemodyoamic study including cardiac cathe* 
ter, dje dilution curves, cine angiography and monitoring in cardiac surgtry. 

liii) Experimental: animal experiments including heart-lung bypass technique. 

Clinical Esaminailon 

The clinical examination should be in the form of an cxbauslisc discussion on the clini' 
cal findings of problem cases. The candidate should be at liberty to support his findings by 
doing or asking for specialised investigatioos. Such clinicjl examinationt must at least last two 
days. 

Practical 

Ihe Board of Examiners ask the candidate to show his efiicieocy and knowledge of 
the special equipment necessary for such work as catdbc catheterisation, sectorcardiography. 
phonocardiography aod indicator dilution curses. 
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POSTGRADUATE MIDICAL EDUCATION 


CARDIO-THOHACIC SURGERY TRAINING 

Training should oniy be offered in centres where there are facilities for pulmonary and 
cardiac diagnosis. The minimum requirements should be a pulmonary funciion laboratary, 
cardiac catheterisation laboratory and radiodiagnosis facilities. It would be well also to 
have cineradiography, hypothermia equipment, cardiO'pulmonary bypass equipment and an 
experimental laboratory for teaching the uses and physiology of the specialised equipment. 

Preferably, training should be offered only in institutions which have good departments 
of cardiology and pulmonary (medical chest) diseases. Trainees should have a postgradu- 
ate degree in general surgery, either M.S.. F.R.C.S. or American Board of Surgery, before 
taking up the speciality of thoracic surgery. We would suggest that the candidate must have 
one of the abo\e degrees and he should have bad experience of at least five years after his 
M.B.,B.S. He should also be evaluated as to surgical skill: no matter how many degrees a 
person may have, if he does not possess good surgical skill, he should not be allowed to take 
up thoracic surgery. 

The period of training should be two years, and I would highly recommend one additional 
year of fellowship to give the candidate added maturity. The two-year period of training could 
be divided as follows: 


1, 2 and 3 : Pre- and postoperative care, diagnosis and diagnostic pfoeedurei in thoracic 
surgery. 

4, 5 and 6 : Experimental laboratory for learning mechanicsl and physiologic problems of 
hypothermia, bubble and disc oxygenator and cardiac and pulmonary surgical techniques. 

7 to 12 (6 months) j Active pulmonary and oesophageal surgery sertice with progressive 
operative experience, and assisting and observing all cardiovascular surgery 

13 and 14: Cardiology service for learning cardiography, diagnostic 'procedures, medical 
management. 

in »ilh progrt,si>, opnraliv. e.peri.pce 

closed cardiac sorgo,, .ssisling and observiog open cardiac 

22 and 23 ; Elective. 

24: Study leave. 

•"'■■'•y* per week should 

on^d tal el ““ ‘'“'’'ng should be an ia.egral par. 

1 problems IS., a'a "P"”'™ room findings 

paid aT res. r , •^“"■0 b" bdd week!, .brooghoo. >h. two-yea, 
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close scrutiny of the Professor but with a freer rein than during the training period. The 
Fellow should be on the open heart surgery team and be alloned to begin doing more 
straightforward open cardiac cases. 

It is essentia! to any teaching problem that an adequate library is kept with up-to-date 
texts and journals available at all times toihestalT and trainees. Also it is necessary that 
a monthly departmental conference be held and constructive criticism of all deaths on the 
service be made. All trainees should be assigned topics for writing clinical papers which will 
train them in literature review, chart amilysis, medical journalism and personal discipline. 

Throughout the training period a file should be kept on each trainee including copies of 
his diagnostic and operative reports, so that his training can be periodically reviewed by the 
Professor and by outside examiners at the time of (he M.S. examination. 



METHODS OF SELECTION AND REQUIREMENTS OF POST- 
GRADUATE STUDENTS IN CARDIOLOGY AND 
THORACIC SURGERY 
Dr. S. B. Roy 

‘'There is no harm in speeialUaiion provided it is not done with a narrow view." 
REQUIREMENTS 

A candidate has to undergo training in general medicine or general surgery and obtain tbe 
MD or MS before he is accepted for specialised post-doctorate training in cardiology or 
thoracic surgery. A candidate with an MD degree in pediatrics may be eligible for training in 
cardiology if he wishes to specialise in pediatric cardiology. Also these candidates holding 
other postgraduate qualifications like Membership of a Royal College of Physicians or Fellow- 
ship of Royal College of Surgeons should be eligible for admission provided be had at least 
three years’ tcaining in general medicine or general surgery. 

It U difficult to stipulate the exact requirements. Should a candidate who has succeeded in 
bis MD or MS examination in more than one attempt be given preference over a candidate with 
honours marks in MBBS but who had to appear for a second time in postgraduate examination? 
Should a straight MD or MS, without any failure from some universities where tbe pet* 
centageofsuccess is mote than 80%, be treated on equal footing with one from another university 
where the percentage of success is only 10%7 Furthermore, should MD with cardiology as spe- 
ciality or M.S. with thoracic surgery as speciality be preferred to MD and MS in general medine 
and general surgery, respectively? What about the divergent standards involved in this 
requirement? How are we to measure it? These are matters of general policy decision and 
need mature thinking. Does it necessarily mean that any university with a large percentags 
of successes has a lower standard than another university with a high percentage of failures? 
For a broad guidance I suggest that generally students witb good academic careers with longer 
training periods should be given petference over others only to tbe extent of short-listing them 
for selection. 


SELECTION 

There is no foolproof method of selection. However, applications should be invited from 
all parts of the country and a preliminary screening should be done of their academic records 
and training periods. Three times the number of vacant seats should be short-listed for inter- 
view. The Institute should pay their rail fare and for their accommodation during this period of 
interview. The interview may be conducted in one of the following two ways: 

Method I 

Interview should be divided into three parts: 
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1. Written quiz. 

2. Bed'side clinical examination and viva voce. 

3. General interview to evaluate the candidate’s aptitude, motivation, humanity and other 
aspects. 

4. Ps)chometric evaluation for aptitude test may be useful if facilities exist. 

1. Written Quiz 

A hnodred multi-choice questions pertaining to the speciality includiog historical names 
associated with it should be given for generat evaluation of the candidate’s knowledge. The lime 
should be limited to two hours. The idea of this multi-choice quiz is to find out how quickly a 
candidate thinks and how well rounded he is in the speciality. After all when a candidate 
is coming for pos-doctorate training he already has been exposed to the speciality as a part of 
general medicine or general surgery. It is not like a quiz for admission to MD in medicine or 
MD in general surgery where the candidate has had no specialised training in the subject. 

2. Clinical 

Rather than long and short cases, exhaustive clinical discussion should centre round five to 
six cases covering dilferenl aspects of the speciality* Coacurrently knowledge in basic sciences 
including pathology, therapeutics and techniques should be ascertained during the clinical 
examination. A subsidiary viva voce should be held to detail the programme. 

3. A General Interview 

The general interview should be conducted by the senior stalT members of the department 
With two or three staff members of collateral dcparimeots, for example, for cardiology, professors 
of thoracic surgery, physiology and of pathology should also be invited. If there is a clinical 
psjchologist his help will be very useful. 

4. Evaluation of Marks 

A hundred marks should be given for the quiz, 200 marks for the general interview and 
300 marks should be given for clinical examination- 


Metbod II 



POSTGRADUATE COURSE OF STUDIES IN CARDIOLOGY AND 
CARDIAC SURGERY; DURATION AND CONTENTS 


Dk. J. C. Banesjea . 


TN view of ihe increasing need for trained petsonnel in the speciality of cardiology whose 
frontiers are expanding rapidly, it is desirable to institute a course of postgraduate studies 
in this speciality and set up as high a standard as is available in this country. The duration 
and contents of the course require careful consideration. A cardiologist must have a sound 
background of general medicine. The candidate aspiring for higher training in cardiology 
and subsequently for a teaching appointment in the subject should possess an M.D. degree 
in general medicine or an M.S. degree in general surgery. 

Thereafter, he should prosecute, for a period of two years, a course of postgraduate studies 
including preparation of a thesis or dissertation with a critical review in any aspect or branch 

of cardiology. At the end of this period he should take an examination (theoretical, clinical, 
practical and oral) and if successful be shoiid be awarded the Doctor's degree in cardiology 
or the Master's degree in cardiac surgery. 

An outline of the course of studies is given below. The details may be tilled in later 
by a Board of Postgraduate Studies in Cardiology. Teaching of the basic medical sciences 
should be an important part of the curriculum. 

Studies in anatomy including developmental anatomy of the cardiovascular system and 

cardiovascular physiology specially in high altitudes, under hypothermia, experimental physio- 
logy, histology, biochemistry and biophysics should cover a period of at least six months. 

Studies on the pathology of cardiovascular diseases, bacteriology, parasitology and viro- 
logy in relation to diseases of the heart and vessels should continue for a period of three 
months. 


Pharmacology and cardiac therapeutics should receive attention throughout the whole 
course of study. 

^ The candidate should gain practical experience by actual participation in various modern 
mvesligatise procedures such as cardiac catheterisation, recording of rapidly fluctuating 
arterial or ventricular pressures and pulmonary capdiary pressure by various types of electronic 
by the Pick principle, detection of cardiac shunts 
of the 1 ° «Dus caihcrisation for estimation of the efficiency 

or s otcard^c output by the dye dilution technique 

or stroke volume by Ballistocardiography. f i 3 

cranhv flwrograpby, angiocardiography, aortography, coronary arterio- 

Ekcrocardiopaph, (b,d.,di«s u,. rf inuamdic leads), stctorcardiography.addpho- 
' dariag 
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The candidate shall be required to produce evidence of having carried out or actually 
participated in the above investigative procedures in at least twenty cases. 

He should also acquaint himself with important laboratory tests, among others, such as 
estimation of ESR, C-rcactive protein, SCOT, S-LD, SCP'T, estimation of prothrombin time 
and index, estimation of BMR, serum PB[, radioactive iodine uptake, scrum cholesterol, 
lipoprotein and triglyceries, etc. 

Didactic lectures on diseases of the heart and great vessels with special regard to epi- 
demiology, aetiology, pathology, symptomatology, diagnosis, diiferential diagnosis, treatment 
(medical and surgical) and rehabilitation should not exceed eighty in number. Emphasis is to 
be laid more on lecture demonstrations, seminars and clinicopatbologlcal conferences which 
together may perferably cover KX) hours in 50 sessions of 2 hours each during the whole 
course. 

Clinical instructions should be imparted on every working day for a period of two hours 
during the whole course. 

The candidate for the Master’s degree in cardiac surgery should, in addition, perform 
cardiovascular operation in animals and in human cadavers, and thereafter perform or actively 
participate in surgical operations in cardiac patients with constrictive pericarditis, acquired 
valve diseases such as mitral stenosis, aortic stenosis; congenita! defects such as patent ductus 
arteriosus, coarctation of aorta, aortic and pulmonary stenosis. He should be thoroughly 
conversant with the technique ofopen heart surgery of arterial septal defect, ventricular septal 
defect. Fallot's tcirology under hypothermia or with the application of recently developed 
pump oxygenator. 

He should submit a full record of twenty carefully reviewed cases of cardiac patients treated 
surgically by him or through his active participation including a follow’-up and their tebabili* 
tation, if any. 



METHODS OF TRAINING IN CARDIOLOGY AND 
CARDIAC SURGERY 

DX. N. GOPINATH 

Professor of Thoracic Surgery, AU-litdia IttsUluie of Medical Sciences, New Delhi 


'J'HIS is the most opportune time to discuss this subject as we are on the threshold of 
initiating a programme. So far, there is no unit to my knowledge, with a comprehensive 
training programme in this field, in this country. A full-fledged training programme in 
thoracic surgery has been introduced by the University of Madras, and Christian Medical 
College, Vellore, has pioneered in this field. 

It is advisable to have a single well integrated unit where training in Cardiology and Cardiac 
Surgery could be given The trainiog in these two fields Is complementary as similar problems 
are present in the total care ofthe patients. Medical knowledge in this field has progressed so 
much that the rigid boundaries between cardiology and cardiac surgery have disappeared. 
The cardiac surgeon ought to be well versed in clinical and hemodynamic evaluation of cardiac 
cases 

Train'Og in cardiac surgery is an advanced programme and ought to be a continuous pro* 

cess lasting one’s whole professional career Moreover, one should not lose sight of the fact 
that the candidate has had adequate training in general surgery and thoracic surgery. The 
training be receives in cardiac surgery is to give him a base to work on. If one appreciates 
these two factors, then problems are easier to lacklc. We must be aware ofthe fact that there 
are very few centres in India, at present, where advanced cardiac surgery is being done. Other- 
wise one has to consider training programmes where only closed cardiac surgery can be taught 

and the candidate has to move into another where he can learn open heart surgery. This is a 
phased programme, though advantageous from trainees’ point of view, not wholly acceptable 
as the candidate spends a longer lime in overall training. He may have to go over the 
training again, partly at least. This does not mean that we should not consider this aspect, 
as in our country there is a large number of surgeons present who need this phased programme 
of liainmg. 

11 should bi our aim to expose him to aU Iho bianchts of this specialilu. If he wants to 
full, occupy many of the subspeeialities later, he would be able to follow bi, natural inolma- 

lon. oreover, it should not be said that he should complete all his research work during 
c raining programme. He could do only a pteliminary part svhich by itself could be a short 
rmearchptogtamme. He could telutn to bis parent unit to coulinne, at a later stage, bis 

Let us brreay consider what the unit ought to be. It should be part of a teaching hospital 
uith a sufficient number of beds, preferably afty. Cardiology and caidiao surgery departments 
must be fully integrated. This is neceoary not only from the working point of view but also 



METHODS OF TRAINING IN CARDIOLOGY AND 
CARDIAC SURGERY 
Dr. N. Gopinath 

Professor of Thoracic Surgery, AU'India Institute of Medical Sciences, Ne^v Delhi 


'J'HIS is the most opportune time to discuss this subject as we are on the threshold of 
initinting a programme. So far, there is no unit to my knowledge, wiih a comprehensive 
training programme in this field, in this country. A full-fledged training programme in 
thoracic surgery has been introduced by the University of Madras, and Christian Medical 
College, Vellore, has pioneered in this field. 

It is advisable to have a single well integrated unit where training in Cardiology and Cardiac 
Surgery could be given. The training in these two fields is complementary as similar problems 
arc present in the total care of the patients. Medical knowledge in tin's field has progressed so 
much that the rigid boundaries between cardiology and cardiac surgery have disappeared. 
The cardiac surgeon ought to be well versed in clinical and hemodynamic evaluation of cardiac 
cases 

Traio'ng in cardiac surgery IS an advanced programme and ought to be a continuous pro* 

cess lasting one’s whole professional career. Moreover, one should not lose sight of the fact 
that the candidate has had adequate training in general surgery and thoracic surgery. The 
training he receives in cardiac surgery is to give him a base to work on. If one appreciates 
these two factors, then problems are easier to tackle. We must be aware of the fact that there 
are very few centres in India, at present, where advanced cardiac surgery is being done. Other- 
wise one has to consider training programmes where only closed cardiac surgery can be taught 
and the candidate has to move into another where he can learn open heart surgery. This is a 
phased programme, though advantageous fromtrainees’ point of view, not wholly acceptable 
as the candidate spends a longer lime in overall training. He may have to go over the 
training again, partly at least. This does not mean that we should not consider this aspect. 
oVtiaIniDg°”°*^^ * '* * number of surgeons present who need this phased programme 

U should be our aim to e*Posc him to all the branches of this speciality. If he wants to 
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Since study of vectorcardiography, phonocardiography and ballistocardiography form part 
of advanced cardiological training, a reasonable period of six months must be spent in this field. 
The candidate is required to submit a short paper on any problem in this field. 

We must also give thought to exploring a few possibilities of interchange of trainees. If this 
is not possible, at least the trainees should be given an opportunity of visiting other units in the 
country. A few scholarships to help this programme would pay rich dividends and enable 
students to exchange views. I thinlr distinguished surgeons and cardiologists from abroaiJ, 
nho are willing to stay for a few weeks in the unit, should be invited which would be an addi- 
tionalstimulus to the students. In this way, more candidates are brought into close contact 
uith recent trends in these subjects, not to speak of other advantages that accrue in the form 
of opportunities for the trainees to go abroad, cn'iical evaluation of their work and a spirit of 
challenge. 

These trainees after they have established themselves in a >ear or so may be given 
fellowships for going abroad either to pursue a further research programme or to visit medical 
Centres. One cannot expect to have an active cardiac unit and also run a training programme 
on a shoestring basis. Therefore adequate financial help must be made available and fellow* 
ship must be provided to mitigate the hardship and attract fellows to choose this career. 

With a training programme indicated above, we come close to the dream of Evarts Graham 
'to do major surgery, to engage io research work and to have a clinic of younger men who 
would be interested in studying and developing ideas.* 



638 


POSTGRADUATE UEDICAL EDUCATION 


room, the trainee should be given progressive responsibility and opportunities so that by the 
time he finishes half the period of training he can do independent closed heart surgery and 
continue to participate in open heart surgery. 

A candidate has to work in the research and animal laboratory either whole-time or con- 
currently. He ought to complete a research programme. This would help him in finding out 
whether his interest lies in research. If be has the potentialities, then it is worth considering 
whether be can continue in this line later. He can do so either in this laboratory or elsewhere, 
even abroad. If research does not appeal to him, at least he will appreciate the problems 
presented before bim and would be able to scrutinise literature with a critical eye (John 
Gibbon). 

Surgical laboratories open up avenues for learning techniques of surgery and use of special 
insruments As for training related to open heart surgery, he can learn the techniques in the 
laboratory, and help to run tae heart-lung machine in the operating room and interpret the 
biochemical data needed. 


All this is based on the assumption that the cardiac surgeon has adequate knowledge of 
cardiology. He should gain sufficient experience in interpreting hemodynamic, biochemical 
and fluid balance data. When this training is completed, be will be a fairly accomplished 
surgeon, teacher and investigator. With the set-up enunciated above the number of trainees 
acceptable would be two per year. 


What about the training of cardiologists? 

Prof. Sujoy B. Roy refers to a post-doctoral training programme in this speciality and the 
report gives an account of how it is being practised in this Institute. It includes a short-tero 
tral^ning for four to six months given to physicians primarjly interested in cardiology in special- 
ised techniques of investigation. Of particular interest is the training provided in advanced 

cardiology givenforaminimum period of two jcarslcrdiDgtoapost-doctoral degree with the 

aim of producing teachers and research investigators. Training is given in clinical cardiology. 
Attending the cardiac clinics including pediatric groups, ward rounds, patient care in ward 
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Teaching of Biochemistry: Biochemistry is assumiog an increasing role in medical research. 
Handler says, “Biochemistry has become the very language of modern biology.” They should 
be laught the applied aspects ot this subject. The subject should include: 

1. Blood gases analysis — Oxygen— Carbon dioxide. 

2. pH of blood. 

3. Enzyme estimation—SGOT.— SGPt. — Lactic acid Dehydrogenase. — Malic De» 
hydrogeoase. 

These are particularly important for establishing the diagnosis, prognosis and progress of 
cardiac cases. 

4. Electrolyte studies including Sodium, Potassium. Calcium and Magnesium. 

5. Estimation of fatty acids both saturated and unsaturated, Cholestrol and Phospholipids, 
is essential to explain their role in certain diseases in cardiology. 

6. E'cctrophoretie study. 

Teaching of Biophysics: Many recent cardiological tools have been the gift of physics. 
Hence a good knowledge of biophysics is extremely essential for planning the future research 
programmes and for the proper understanding and correct interpretation of electrical radio* 
logical, ballistic, phonological, rheological, kinetological and pressure studies in relation to 
heart and blood vessels. The teaching should embrace didactic leeiures and demonstration on 
experimental animals. 

1. Etectrocardiography: In electrocardiography they should be taught the normal and 
abnormal limits of tracings and the limitations of electrocardiography. 

2. Vectercardiography. 

3. Ballistocardiography. 

4. Rheocardiology. 

3. Radiology. {. Fluoroscopy; ti. Ortboradiograpby; lii. Teleradiography; iv. Electro* 
kymography with tcleradiography; v. Tomography; vi. Angiography; vii. Retrograde aorto- 
sraphy. 

6. Phonography; Phonocardiography. 

7. Pressure studies; Jugular phlebograms. Arteriogram. 

5. Cardiac catheterisation. 

9. Respiratory \entilIalory function studies. 

10. Circulation time. 

11. Dye dilution curse to study cardiac output. 

IZ Radioactive fsotope studies. 



TEACHING OF PATHOLOGY AND BASIC SCIENCES IN THE 
CURRICULUM OF CARDIOLOGY 

Dit. K. N. Gour 

Professor and Head of the Department of htedscme. College of Medical Sciences, 
Banaras Hindu University, Varanasi 


YyiTHOUT the applied Knowledge of basic sciences, it is not possible to appreciate the 
disease process in the study ef caidiology. Stress should be laid on the teaching of basic 
sciences like anatomy, physiology, biochemistry, biophysics, biostatistics, microbiology and 
pathology which are the pillars on which the edifice of clinical medicine stands. 

Period of Training: The posigraduale training and teaching in cardiology should extend 
o\er a period oftwo years after they have graduited in general medicine. Six months out of 
the two years should be devoted to the basic saences njentiooed above. During these six 
months a student should also be attending the cardiology department every morning and 
clinical cardiology under a postgraduate teacher. 

Teaching of Anatomy: While teaching anatomy the postgraduate student should be 
slwwn dissection, museum specimens and modeb. Some twelve didactic lectures must be given 
on the applied aspects of cardiovascular system. 

Biochemistry: Stress should be laid on the applied aspects. 
Soai Lr .It- • U physiological and biochemical processes have been 

In cardiology they should be taught the following subjects: 


1. Properties of heart muscle, nutrition and meUbolism. 

3 regulation of heart and circulation. 

4 The carbor'^drai t ™®ohanicaI efficiency of heart in relation to the cardiac output. 

6. Oxygen requirement. 

7. R.I.tion b=l»=.„ ^ 

8. Coronary circulation. 


9. Pressure and volume changes. 

10. Blood pressure. 

11. Arterial pulse. 

12. Venous pulse. 

13. Heart-lung preparation. 



METHODS OF ASSESSMENT (CARDIOLOGY AND 
CARDIAC SURGERY) 

Dr. K. S. Mathur 

Professor and Head of the Department of kfedicine, S, N. Medical College, Agra 

THE assessment of a postgraduate in cardiology and cardiac surgery must proside to the 
medical profession, to the lay public and to the administration a means of discriminating 
between those' who are thoroughly qualified to be accepted as teachers, consultants and investi* 
gators in these specialities and those who arc not. A combination of examination, opinion of 
the chief concerning his professional ability and training in a well-equipped hospital under a 
senior consultant for a specific period should be the hallmark of scholarship and academic 
distinction. 

An approved residency training in cardiology should include assignment to basic sciences, 
provided this is an integral part of the programme of clinical cardiology including electrocardio- 
graphy and roentgenography, haemodynamics Including cardiac c.Mbcieris.itIon, dye dilution 
studies and cine-angiocardiography, special invcstigaiivc tools like vectorcardiography, phono-car- 
diography, ballistocardiography, etc. and experimental cardiology and involvement la a research 
prajeci, A postgraduate in cardiology should familiarise himself with principles of cardiac 
surgery during his training period. Major operative experience should be an additional essen- 
tial part of training in cardiac surgery. The most important single factor in the development 
of a cardiologist and cardiac surgeon is the opportunity under guidance and supervision to 
grow by piogressive and succeeding stages to the stature of complete responsibility for the care 

of the patient. 

The evaluation of such a training programme must precede any permission to appear or 
the examination. The candidate may be required to submit a record of cases including a 
variety of material with complete investigations carried out personally, follow-up, and concluding 
'‘ith a critical analysis at the end of each report. A candidate in cardiac surpry may be re- 
quired to submit a list of operative procedures performed by him during his traiamg period and 
ihe preceptor be required to vouch for the candidates* integrity, surgical judgment and technical 
skill. 



642 postoraduatb medical education 

CJinicopathological conferences should be frequently held. The aim should be to guide 
and stimulate the postgraduate students so that they may work largely by themselves as far as 
their values and testing of conclusions ate conceined. 

TEACHING OF PATHOLOGY AND BASIC SOENCES IN THE CURRICULUM OF 
CARDIAC SURGERY 

Whatever has been written in the preceding pages in connection with cardiology applies 
with equal force to the teaching of those subjects in cardiac surgery. But on account of certain 
reasons it is desirable to denote something more in relation to cardiac surgery. 

We all know that cardiac surgery has been making rapid strides in the past few years so 
mucliso thattbeold saying of Kocher, "the Surgeon who touched the heart should lose the 
respect of his colleagues,” has entirely changed. Now the heart is opened, the defect is 
corrected and the heart sutured. 

But the surgery of the cardiovascular system demands a very sound knowledge of human 
physiology and biochemislry and pathology than ever before, for developing a sound judgement 
and surgical technique, both in congenital and acquired cardiovascular diseases. 

The technic of surgery should be practised on animals. The technic should provide a 
valuable method for fundamental research. For extensive surgical procedures it is necessary 
that there should be available certain information, e.g., about (he exchange of gases in the lungs 
and tissues and the maintenance of a constant chemical and physical structure of the blood and 
body fluids as the technique of surgery should be to restore the organ to its normal functions. 

The teaching should be also directed to the various anaesthetic precedures, pump oxygen 
generator machines for extra corporeal circulation and the use of hypothermia in cardiac 
surgery. 



REPORT OF THE SUB-COMMITTEE ON CARDIOLOGY 
AND CARDIAC SURGERY 

Dr. K. 1. Vythiuncam 

Chairman and Head of the Dept, of Cardiology. Christian Medical College. Velhre 
Dr. S B. Roy 

Rapporteur, Prof, of Cardiology. All-India Institute of Medical Sciences. New Delhi 

JN view of the iocreasiog need for trained personnel in the speciality of cardiology, whose 
^ frontiers are expanding rapidly, it is desirable to institute courses of postgraduate studies 
ia this speciality and to aim at a high standard of leaching. The duration and contents of the 
course require a careful consideration. The cardiologist must have a sound background of 
general medicine. 

Aim 

To train ipccialiils in cardiology and cardiac surgery to enable them to be teacheis, 
iavestigators, and consultants. 

Pre-requisite for gUing postgraduate training 

It is envisaged that in the nest five years the country will need 125 to 150 cardiologists and 
70 to 10 cardio-thoracic surgeons. 

1. huiime Re<piirvments 

Fifty in-patient beds of which 20 per cent should be pediatric and 30 per cent female. 
Remaining being male beds. 

Cardiac climes which should see SCO new cardiac cases cs cry year with adequate follow- 
up facilities. 

2. Rxquutmcnts 

1 Haemodynamic and associate cardio-vascular laboratories. 

2 Biochemical laboratories. 

2 Experimental laboratories. 

2. Personnel 

1 Professor/Dircetor * 

2 Associate Professors — 2 

2 Assistant Professors 

■* Research OtBcers/Regisiran — * 

2 Technicians 

2 ■ I Senior Tcclimcians — ‘ 
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{cncut quAMkjiions 3s d in cAfciiotosyanJ cardiac surgery. There may 6« chnicat 

practical, oral and uritien examinations. 

VVr.tien ciaminaiioa should be of the objectise type and must be designed to test the candi* 
date's knowledge of the sciences relevant to cardiology or cardiac surgery, general cardiology 
problems and recent adsances. One of the papers may be of multiple choice type, and another 
of the usual essay type. 

Clinical examinatioa in cardiology is meant to test the clinical maiuiity of the candidate io 
addition to testing factual ico«Udge at the bedside of the patient. A number of patients 
posing specific problems should be taken up with the candidate for discussion. At least one 
long case should b: thoroughly insesligated by the candidate himself. In the case of cardiac 
sorgery it would be desirable if the candidate is made to perform an operation in the presence of 
examiners. 

Daring the practical examination the candidate should be left with a number of clecttO' 
catdiogrami. X-rays, other tracings, and haemodynamic data to interpret. Oral examinatioa 
should b: a kind of informal chat. 
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responsibility of patient care; participation in research programme and in animal laboratory 
including service in cardiology for 3 months. Total duration— 24 months. 

A candidate should be able to do all types of surgery independently before his term is over. 

7. Methods of Traming 

Methods of training should be based more on the form of team work rather than didactic 
teach ng. The broad principle in training should be partic/pat/on in patient care, conference, 
journal clubs, undergraduate teaching, seminars and case conferences and panel discussions. 

8. Methods of Assessment and Examination 

As the candidate has already submitted a thesis for M.D., or M.S., in general medicine or 
surgery, be should be exempted from presenting a thesis for the po«t-docloral degree. The 
exemption from training should be based on day-to-day basis and only those candidates u ho 
satisfy the preceptor should be ailoued to take the examination. 

Examination: The Board of Examiners should consist of the Professor of Cardioiogy as the 
internal examiner and two eminent doctors in the field of cardiology as external examiners. 

Theory Papers: There should be one paper in theory to test the knowledge of the candidate 
in the applied aspect of cardiology including cardiovascular physiology. 

Clinical examioatioa should be exbausfite, n-hcre the candidafe shouid be aiked to 
demonstrate his clinical ability in three or four patients with cardiac problems. The candidate 
will be at liberty to support his findings by doing or asking for specialised inscstigai’ons. Such 
clinical examination must last two dajs. 

PraciUah The Board of Examiners may ask the candidate to show bis cftictencyand 
knowledge of the special equipment necessary for doing such work as cardiac catheterisation, 
xectocardiography, indicator dilution curves, etc. 

Oral Examinaihn: The oral examination should be searching and every elTort must be 
made to examine the caiididaic in the various sub-spccialities in cardiology. If is suggested that 
each candidate’s oral examination should last one to two hours. 

Cardiac surgery: There should be one paper io theory, on surgical problems, patho- 
physiology, transplantation of tissues applicable to cardiovascular lesions. The paper may be 
^ the form of essay. 

Importance should be attached to clinical and riia->ore examinations. These should be 
exhaustive. These should include clinical examination of 3H cases, discussion on ward cases 
and on operating session. Vita toce is to be in the form of discussions mostly. 

The list of operations done by the candidate, wort done in the laboratory, and articles 
published must be taken into consideration. 
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(One 10 be in charge of haemoaynamic laboratories and one for tbe heait-luog machine). 


5 ; 2 Technicians 

including three for Electrocardiogram ... 6 

5 •. 3 Laboratory Auittanls 4 

5:4 Electronic Technician - •“ 1 

6 Biochemist ••• 1 

7 Record Librarian — 1 

8 Stenographers — 2 

9 Store Clerk — i 


4. Note 

The above is the rough requirement for combined laboratories of cardiology and cardiac 
surgery. The professionals required for cardiac surgery will be as follows: 

1 Professor/ Director I 

2 Associate Professor 1 

3 Assistant Professors — 2 

4 Research Officer/Registrars ... 2 

5. Methods of Selection and Requirements 

Requirement! A candidate has to be an M.D. in general medicine or M.D. in pediatricti 
oranM.S. in general surgery to be eligible for acceptance in post>doctoral training in cardio- 
logy or cardiac surgery. Those having higher q[ualifica)ion$ like Membership of the Royel 
College of Physicians or Fellowship of the Royal College of Surgeons are also eligible provided 
they had three years of training in general medicine or genera] surgery. 

Selection- Two to three times the number of vaeflot seats should be invited for interview* 
The candidates sponsored by the Slates, Defence Services or other international agencies 
should be selected. The method for selection either on day-to-day observation basis lasting 
a week or so or by methods of general interview including written and clinical examinations 
may be employed. 

6. Duration and Contents of Course 

Duration of the couise should be for a minimum period of two years during which time all 
aspects of cardiology including embryology, physiology, pathology, radiology, special insiro- 
mentation and pre and post-operative assessment of cardiac cases should be undertaken. 
Roughly the course should consist of the following: 

Clinical cardiology including radiology, electrocardiography for 24 months. 

Haemodynamic and allied studies for one year. 

Cardiac surgery and cardiovascular experimenUl laboratory for six months. 

Special instrumentation like vector cat^gtam, baUistocardiogtaro, phonocatdiogram for 
a period of six months. 

Cardiac surgery training is essentially based on participation in all activities of the unit. 
Progressive responsibility in surgery incloding open, heart surgery; in-service training with 
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CONTENTS OF COURSE AND METHODS OF TRAINING 

There should be a period of preliminary traimng for three months in ihe fundamental principles 
and basic techniques of plastic surgery. Aptitude and suitability for advanced training should 
be carefully assessed during this period. Unsuitable candidates should leave the course at the 
end of this period. 

Trainees should work as full-time assistants in the unit, and private practice should not be 
permitted during the period of training. There should be a regular rotation of resident and 
emergency duties for all trainees. In the day-to-day work of the unit, as they prove their 
competence, they should be given increasing responsibilities to plan and carry out the treat- 
ment of patients. They should maintain a work diary, in which should be entered recorded 
comments and notes on all the cases in the treatment of which they have had some share. 

The training programme should also include the following; 

1. A course of lectures covering the whole scope of plastic surgery. 

2. Seminars in which trainees take the active part. 

3. Review of literature, during which every trainee presents abstracts and critical reviews 

of Important publications. , , , ■ 

4. Case discussions and treatment of planning sessions, in which trainees apply tlteir 

minds Intensively to the study of selected cases, presenting their analyses of problemi, 

objectives of treatment and detailed plans of treatment. 

5. General course of instruction, mainly practical, in fields closely related to plastic 
surgical work: anaesthesia; surgical cate of iofants: dental work in plastic and 
maxillofacial surgery; physiotherapy, occupational therapy, speech therapy, ud 
rehabilitation in general; clinical photography and modern methods of medical 
illustration and documentation; methods and tools of clinical research. 

TEACHING OF PATHOLOGY AND DASIC SCIENCES - 


Throughout the period of training postgraduates arc encouraged to visit basic sciences 

departments, to gain fresh knowledge of anatomy, physiology pathology related to ihcir 

research or clinical work in the plastic surgery unit. 

A scries of extension lectures or seminars on basic themes should be organised for post- 
graduates and the staff on all clinical departments in the institution with emphasis on integ- 
ration of basic and clinical aspects. 


METHODS OP ASSESSMENT 

Training in plasUc surgery is adequate when the candidate ha;, atlamcd a level which enables 

him to: 

1. analyse complex plastic surgical problems into their basic elements; find effective solu- 
tions for each; define objectives and pnorilics in Ucatmeot and make a safe wi rlmg plan best 
t^ited to the needs of the patient, and to carry the plan through successfully without danger to 

tbc patient; 
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TRAINING IN PLASTIC SURGERY 

C. Bal ak bishmam, f. r. C. s. 

Professor of Plastic Surgery, Upgraded Deparlmtni of Plastic & Maxillofacial Surgery, 
Medical College, Nagpur 

TT is necessary to have a degree in plastic surgery to indicate adequate training and compe- 
tence to practise this speciality. The degree in plastic surgery requires a higher level of 
training and takes tv.o years longer to complete than the present M.S. degree in general surgery. 
It should therefore be considered clearly as a qualification one level higher than the 
present M.S. 

NOMENCLATURE 

The degree in plastic surgery may be called M. Ch. (Plastic). 

SELECTION OP POSTGRADUATE STUDENTS 

It is essential to select bright candidates who have already reached a basic level of general 
training and experience in the broad field of surgery, so that special training In plastic surgery 
can be completed in two years. Tbe candidates should have worked in a good surgical 
envitonment for some years, following one year of resident house-surgeoncy, after getting ihe 
M.B.B.S. degree. They should have also given tangible proof of having reached the required 
basic level. The following criteria may be kept in mind while selecting students for plastic 
surgery. 

1. M.S. or equivalent qualification in general surgery, orthopaedics, or otorhinolaryn- 
gology; 

2. a recognised surgical specialist in the Army Medical Corps; 

3. qualifying examination in basic sciences and essentials of surgery, after a course of 
training for one year in general surgical units, and one year in special surgical units, with 
concurrent training in the basic sciences departmeau. The course should be taken after the 
candidate has completed one year as resident house surgeon. 

4. a graded surgeon for two years in the Army Medical Corps; 

5. experience of a resident post in plastic surgery training unit for two years, which is of 
use for advanced training in plastic surgery. This criterion is applicable only if such a candi- 
date has been unable to satisfy criteria (1) or (3) due to the exigencies of his posting in the 
plastic surgery unit. No part of one year’s house surgeoncy will be counted for this purpose 
as resident post. 

DURATION OP COURSE 

Selected candidates can be trained for M. Ch. (PlasUc) degree m two years. 
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2. observe and evaluate his results objectively, find deficiencies, trace imperfections in 
planning and techniques, and improve on these. 

Adequate training brings the candidate to the ‘take-oif' stage when as a junior specialist 
he is able to correct himself and to continue lus tfainuvg without guidance from a teacher. 

The basic principle in the method of assessment is to test whether the candidate has reached 
this take-off stage, and whether he has sufficient judgement to be a safe specialist. 

Credit is therefore to be given for (1) original ideas, (2) exact knosviedge of all important 
facts, (3) scientific reasoning, (4) clarity and force of presentation of ideas, (5) good memory 
for details. ' 

Debits should be scored for (1) wrong fundamentals, (2) omission of important facts, 
t3j evasion of crucial points, (4) failure to correct absurdities and contradictions, (5) irrele- 
vant padding in the presentation of ideas. 

M.Ch. (Plastic) examination. In it is expected of (he students to unite a thesis or disserta- 
tion on a particular subject. It should be submitted three months before the examination, and 
should be approved by all the examiners before the candidate can sit for the examination. 

A certified Record of Work maintained by the candidate during his training should be 
made available to the examiners during the clinical and oral examinations for evaluation. The 
candidate should have coicied out a fait variety of major plastic work on at least twenty 
cases, independently, before taking the examination. 

The Written Test should consist of three papers: (I) plastic surgery, general; (II) plastic 
surgery, regional; and (HI) fields closely allied to plastic surgery. 

Clinical examtoation should consist of one long case and several short cases to test in detail 
the candidate's ability to assess cases, to plan treatment, and to carry out major operative pro- 
cedures safely, as a junior specialist in plastic surgery, working without guidance. 

Oral examination should finally assess the candidate’s shottcomings and special merit*. 

There should be at least three examiners, and the candidate should be declared successful 
only if all the examiners agree. 
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DURATION AND CONTENTS OF COURSE 
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pathology he finds when be opens an abdomen. Closure of vesico-colic fistula, enlargement 
of the capacity of 'thimble' bladder, transptaotatioo of ureters, and many other urological 
procedures require an intimate knowledge of techniques in intestinal surgery. 


COURSE DURATION 


While no time limit can he put for attaining perfection, at least two years and preferably 
three are needed to train a genito-uiioary surgeon. Why does it take two years or more to 
accomplish this? All individuals do not leam at the same pace. The range and solume of 
clinical material is such that it cannot ordinarily be covered in less than two years. The 
acquisition of the ability to make decisions and the development of clinical judgement take time. 

In genito-urinary surgery, a field in which mote accurate diagnosis is possible than in any 
other branch of surgery, the use of delicate and eipensive diagnostic instruments like endo- 
scopes and interpretation of what is observed requires an adequate period of supervision. 
Instrumentation is the ‘bedrock of urology' and developing a gentleness of hand in using 
instruments needs constant guided practice Endoscopic surgical techniques are unique in the 
sense that the teacher can give only a limited supervision, because one cannot often see what 
the other is doing unlike in open surgical procedures. Thus an added period of one more year 
seems very ntcessary after the candidate develops confidence in endoscopii. diagnosis. 

Recent advances in the uaderscaodiog of the basic sciences related to the genito-urinary 
tract have widened the scope and indications for conservative and reconstructive surgery of the 
urinary tract. The critical understandiog of these basic sciences requires extensive review of the 
literature by the trainee. 

The trainee must be familiar with gynaecological urology. To achieve this a short period 
of his study must be in the gynaecology department. To understand problems connected 
with the neurogenic bladder, particularly in paraplegia, be may be given an opportunity, if 
feasible, to work m a neurological unit for a few weeks. 


Pediatric and geriatric genito-urinary diseases occupy an important place in urotogiuu 
practice and to understand the associated problems at these two extremes of age requires an all- 
embracing approach. To this end the genito-urinary surgeon needs to be a physician as well. 
^ attain this purpose and for the trainee to get an intimate knowledge of what may be called 
uro ogy, i.e. artificial dialysis. meUbolic renal disorders, endocrine problems related 
to the testis and adrenals, etc. he must spend some time with a physician. Thus it is clear that 
tUem!’""® “ ™>"P«h««ve one the course duration cannot be less than 


COURSE CONTENTS 
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4. Practical Training: Inilially under supcrvisioo, this shall include: 

(a) Diajnostic endoscopic work and other special inveslieations like cyslo-urcthrograms, 
differential renal function studies, air insuflation tests, etc. 

(b) The operative programrae shall include assistance during operations, and later perfor- 

mance of major procedures with full responsibilities, the senior surgeon being in con- 
sultation. . ^ 

(c) Minor endoscopic surgical procedures like fnlguration of bladder tumours bladder 
biopsies, etc. 

(d) Major endoscopic resections if the candidate stays on for a year mote, after bis degree 

examination is over. 
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nation in the speciality. undisturbed study for the degree exami- 
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Medical urology, including related endocrinology, most be included in the training programme. 

Gynaecological urology should be studied and the candidate must attend gynaecological 
clinics and operations for short periods. 

The candidate should be made to take an active part In all the activities in the department, 
including seminars, clinical demonstrations and tcatdimg duties. 

It may be stated as a fundamental consideration that in a specialist’s department mere 
routine clinical work is not enough. There should be an active research programme conducted 
by the staff and brought to the notice of the postgraduates so that from the very beginaiog of 
the postgraduate course Ihry might develop a flair for research activities. It is good to frain 
the postgraduate to undertake some problems of research while in training and so to make him 
at the end of that period a person qualified, not merely to undertake diagnosis and treatment 
of the conditions, but fundamentally to be a research worker in association with hjs other duties. 

The young urologist should use his spare lime to see the practice of his surgical colleagues 
and to get up<to>date knowledge. 

It maybe necessary For him to spend, during this three-year period of training, a short period 
in another urological centre, so that be gets fblly equipped with knowledge of the practice in 
other centres. 

I shall like to end by quoting the words ©f a famous urologist, Hugh Cabot, "Let us work 
for the advance of our att, that our hearts shall be cleared with realisation that these better 
equipped men, who come after, as well reap the fruit of our labours." 
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Vesaliusand Morgagni began, in the autopsy room. Here the student can see and discuss at 
firsthand, and with a little extra use of time he can do some dissection of fresh tissues which 
are more life-like than cadavers in anatomy. Regardless of the cause of death, he can learn 
much of pathology and anatomy by performing, under guidance, his share of autopsies. 

Alternating weeks should be spent on biopsy examination. To see the fresh surgical speci- 
mens, to cut them, and to select piece» for micro study, and then to describe the gross 
and the micro slides and check the findings with a senior pathologist, is an invaluable experience. 
Six weeks spent on the study of general biopsy and autopsy pathology will teach both pathology 
and histology, and provide a solid foundation for more specialised work. 

The next two weeks might well be spent on urologic pathology, including male genital system. 
Study of a few dozen well-mounted museum specimens with the clinical histories will be bene- 
ficial. But much more valuable is to see several hundred presersed wet specimens of urologic 
interest, which can be cut and dissected and observed from all angles. If the organs in an 
active pathology department are stored in jars and properly indexed, they should be a gold- 
mine to the students. This we know by experience at Vellore, especially when correlated with 
the micro slides. X-rays, histories, etc. 

Since one cannot afford to breathe formalin all day. this is a good time to study exfoliatise 
cytology and gram and acld-fast staining technique for a couple of hours daily. Every urologist 
should be able to perform these techniques himself— indeed at some places he may be required 
to do these. While cytologic search for tumor cells in urine has never been very rewarding, 
an acquaintence with the methods and the diagnostic criteria of the tumor cytologist ** 
valuable. 


The remaining four weeks of the pathology posting should be devoted to clinical pathology. 
The student should study a few hundreds of urine sediments microscopically and analyse the 
specimens for finding protein and sugar. He should learn how flame photometry for serum sodium 
and potassium is done, how to do a earbontlioxide combining power and plasma chlorides. 
Why these four? Because they are the basis of testing electrolyte and acid-base balance which 
are crucial factors in case of kidney diseases. 

A week m diagnostic bacterioloar. not to become a bacteriologist, but to at least observe 
staining methods, cultures, antibiotic sensitivity methods, TB cultures, etc. will be very helpful. 

A week in the urinanlysis room, a week in clinical biochemistry, a week in bacteriology, and 
hnally a week in the Blood Bank should be very helpful. 

of pathology? Considering the large part that tissue diagnosis and 
clinical laboratory procedures play in diagnosis and management of genito-urinary disease. I 
believe it is not at all disproportionate. 


A most useful postgraduate teaching device, we have found, is the “visiting group." The 
various medical and surgical firms-chiefs, younger members, and postgraduates, ofien with 
un ergraduale students— visit the pathology department at a stated hour each week or two, to 
see the more interesting biopsy slides from (heir patients. A pathologist projects the slides and 
all those who are present must participate in the discussion 

At the departmental conference at Vellore the first hour each day (8.9 a.m.) is devoted to 
reviewing of literature, gross specimen demonstrations, micro demonstration of biopsies, and 
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brain specimcQ cutting. Members of the pathology department should talie an active part in 
these meetings and in the postgraduate lectures of the hospital in general. 

. Should the postgraduate be required to write a thesis or dissertation? 

' I feel if the student is asked to write a thesis then his practical work suffers. To neglect 
this side of bis education is to impair his efficiency as a doctor. Honever, (he discipline of 
obseniog accurately, collecting data, reading widely and n ell, and preparing a lucid report is 
very beneficial. Hence there should be a compromise. The subject matter of the thesis may be 
based on the student’s actual hospital experience, in which case the writing of a thesis could 
not detract seriously from his attention to daily duties. 

To summarise the pathology posting: 

Weeks 1, 3, 5, Autopsies. 

Weeks 2, -4, 6, Biopsies, general. 

Weeks 7, 8, Preserved specimea study plus Cytology. 

Weeks 10, II, 12, Clinical Pathology, (Urinalysis, Clinical Bio-Chemistry, Simple Bac- 
teriology, and Blood Bank}. 
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5. haie passed an examination in basic saeoces and principles of surgery, cssenlial forThe 
candidate to be eligible for Irainiog in this speciality; 

6. alternately have passed the M.S. in general surgery, orthopaedics or E. N. T. or the 
Fellowship of one of the Royal Colleges of Surgeons in the U. K- 

In addition a candidate who has been selected for training in plastic surgery must spend 
a further period of t«o continuous years of training in a recognised plastic surgery unit under 
an approved teacher. 

It is to be noted that a candidate who has served in the Armed Forces and has been recog- 
nised as a graded specialist in general surgery, orthopaedics or E. N. T. is exempted from 
clauses 2 and 3. 


Two Years. 


DURATION OF TRAINING 


CONTENT OF TRAhNJNC 

The first three months will be devoted to preliminary (raining in basic plastic surgical techni- 
ques and their common applications iu general surgical practice. Aptitude will be observed 
during this period, and there will be a test at the end of the period. Candidates who do well 
during this preliminary training will be selected for advanced training which willlast the 
next 21 months. Candidates oot retained for the full course will benefit from their preliminary 
training to the extent of being able to do simple plastic surgical procedures useful in general 
turgical practice. 

Training will be largely praciical, including sessions on diagnosis, treatment, planning and 
demonstrations ofoperatioatechuiques, in addition (o ibe usual lectures and seminars. Tests 
Will be given on clinical judgement and operative skill from time to time. 

The trainee will work as a fuIi-Ume assistant in the training centre, lie will be given increas- 
ing responsibiliiies for the actual treatment of cases depending on his compcrcnce. He will 
maintain a Case Diary and submit detailed records of all those cases he himself had treated. 

Training over, candidates whose record of clinical and operative work has been satisfactory 
Will be eligible to appear for a postgraduate degree in plastic surgery. This should be called 
M.Ch. (Plastic Surgery) to distinguish it easily from the M.S. in general surgery. 

aim of such a training programme should be to produce scientists and oot merely 
lechniciaas. This should be borne in miud throughout the period of training. In order to 
Achieve this, emphasis should be on the study of basic tcienccs, research in clinical subjects and 
oa experimental surgery. 



STANDARD REQUIREMENTS AND SCHEME FOR POSTGRADUATE 
TRAINING IN SPECIALITIES : PLASTIC SURGERY 
Aids Memoirs 

PRESENT POSITION 

THERE are about six centres in the whole country with facilities for training of plastic 
surgeons. These centres are manned by surgeons who are adequately trained to be 
teachers in this Reid devoting their full time to this speciality. 

At certain other centres surgeons with some training in plastic surgery are engaged largely 
in general surgical practice. 

At yet other places, surgeons with inadequate training in plastic surgery are engaged in this 
speciality as a side line. 

There is everywhere in the country a great and unsatisfied need for skilled plastic surgeons. 

ODJECTIVES 

It IS estimated thatthere is a need for 200 lo 300 fully trained plastic surgeons to satisfy the 
needs of this country. It is recommended that ibe available centres for training ia this country 
should be utilised to the best purpose for training of plastic surgeons whose standards should 
be so good that they command spontaneous recognition as competent specialists in this rather 
difficult and new field. They should be capable of starting and developing centres for plastic 
surgeiy where essential supporting services exist (usually in teaching hospitals^. The first thirty 
centres should be spread out in sucb a way that from every town and village, to reach 
it, a person does not have to cover a distance more than 200 miles requiring 12 hours as bis 
time and Rs. 10 as his cost. 

As these centres develop, the best among them will become available as regional training 
points which would be helpful for increasing the output of specialists. In this way within 
ten years there should be sufficient training facilities of a high quality for the needs of the whole 
country. 


SELECriON 

1. The candidates must have passed the M.B.B.S. examination not later than at the second 
attempt; 

2. done one year of resident house-surgeonship in a recognised hospital of which six 
months must have been in general surgery; 

3. had one year of training in rotation in at least three of the following specialities— ortho- 
paedics, ENT, anaesthesia, casuality, pediatrics or radiotheraphy; 

4. have concurrently completed one year of approved training in basic sciences in the 
following subjects-anatomy, physiology, pathology, bacteriology and biochemistry; 
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3. One anaesthetist with D. A. and pracUcal experience with difficult maxillofacial and 
pediatric cases. 

4. Dental technician with adequate workshop iraioing. 

5. Denial surgeon with training and experience in naxillofacial work. 

6. Physiotherapist, occupational therapist and speech therapist. These rehabilitation 
personnel may be shared with collateral departments, such as orthopaedics, chest 
surgery and neurosurgery. 

Photographer/artist. 

Sleno-typist and records clerk. 

9 Laboratory technician. 

B. Physical Facilities 

!• Bed strength/operative turn-over. There should be at least ten beds per candidate and 
200 operations per year. The minimum requirement of such a teaching department 
should be 40 beds. This may include beds la affiliated institutions, 

2. Operation theatre (o be made available on all days of the vveek for plastic work. 

3. Dental workshop. 

Photography section. 

3- Room for records, models and museum. 

6* Follow-up department, 

2- Departmental library. 

8. Research laboratory. 

9. Residential accommodation for trainees. In addition a training and a research section 
for ‘burns’ consisting of 10 beds with adequate stall and facilities are recommended. 
This section should sot be expected to deal with all the cases of burns in the hospital. 

The training centre should have facilities for taking up reconstructive surgery for leprosy 
if located in areas where the disease has a high incidence. 

Supporting services which enhance the teaching potential of tlie centre are pediatric, 
Orthopaedic and radiotherapy units. 

least a third of the floor space should be made available for teaching, research and 
ancillary facilities. 

A detailed list of equipment for the department is not provided as this must be left to the 
' of the individual institution. 
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an elementary knowledge of biophysics, biomechanics, medical electronics and statistics. This 
training can be carried out concurrently during the pre-speciality period in the basic sciences 
department of the teaching institution, preferably in the afternoons. 

RESEARCH AND EXPERIMENTAL SURGERY 

The aim is to create an attitude of critical enquiry which will help the student during and 
after his training. The methodology of research is hence important. Research may be clinical 
or experimental or preferably both. The teacher himself must be research-oriented. He 
should be familiar with the various methods of enquiry. There should be adequate facilities 
of a reference library, clinical and experimental laboratories and experimental surgery. A 
central animal bouse with experimental surgery rooms and equipments should be available at 
all training institutions. 

EXAMINATION FOR THE M. CH (PLASTIC) 

Shall include: 

(a) A thesis consisting of a commeoury or experimental work showing evidence of the 
candidate’s original ihiokiag in the study of a particular problem to detail. 

(b) 20 certified case records representiog hU own work in diverse fields of plastic surgery. 

(c) Record of the practical work of each candidate should be maintained and aubtnitted. 
This should include record of experioeotal work which should be signed by his teacher. 

tyril/en Examinalhn 

Should consist of three papers: 

Paper 1— Plastic Surgery iCeneral) 

Paper II— Plastic Surgery (Regional) 

Paper III— Fields closely allied to Plastic Surgery including Basic Sciences. 

Clinical, Practical and Vi\a Voce Examinaiion . ' 

(d) The thesis shall be submitted three months before the date of commencement of the 
examination. The case records shall be submitted at the time of the practical exami- 
nation. No candidate whose thesis has not been approved shall be admitled to appear 
in other parts of the examination, A candidate whose thesis has been approved but 
who fails in the rest of the examinaiioo shall be exempted from submitting a fresh thesis 
for a subsequent examination. 

STANDARD REQUIREMENTS FOR TRAINING CENTRE 
A, Staff , 

1 . One plastic surgeon with at least two years of practical training under an internationally 
recognised specialist in the field, and three-year experience 1n Ihe practice of the speciality 
after bis training. 

2. One assistant with at least two years of practical training as indicated above. 
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thyroid, breast and some minor conditions. They of course continue to treat the other condi- 
tions as well, if the respective speciality has not grown in their institution. The result is that 
as genera] surgery has been largely oriented towards abdominal surgery the training of general 
surgeons is overshadowed by undue emphasis on abdominal surgery. The training is there- 
fore lopsided. 

Our main objective is therefore to give our trainees the best of training. To reach the 
objective, our trainees must first be trained in the basic sciences, i.c. anatomy, physiology, 
biochemistry, bacteriology and ''principles of surgery" which are common to all branches of 
surgery. During this preliminary training, to absorb the “principles of surgery" and to get the 
necessary background and broad vision, which is required of a specialist, the trainee should be 
made to work in rotation with men who by training, experience and dedication h.T\c “mastered" 
their own branches. 

Having completed his preliminary training, he should then concentrate on any of the 
branches he wants to take up ultimately, i.c. general surgery, orthopaedic surgery, plastic 
surgery, genito-urinary surgery, neurosurgery, etc. 

With this end in view, the following training and examination schemes aic suggested; 

(1) After graduation, one year of housemaosbip, which should include at least six months 
in any branch of surgery. 

(2) Then two years of rotation to hospital Is recommended, including internal medicine, 
orthopaedics, plastic surgery, E.N.T. surgery, anaesthesiology, genito-urinary surgery, 
neurosurgery. 

Total— three years after graduation. 


Where there is not any of the specialised units, the candidates will work in n general surgery 
“nit doing this specialised work. 

At the end of the 3id year after graduation, the candidate will sit for the part ofM.S. 
examination which is common to all branches. 

IHc has to pass ilie Part I examination at least one year before he sits for his Part II 

examination.) 

At the end of the 2od year, he will then select his own branch of speciality (having worked 
almost all branches of surgery, he will be in a better position to Indicate hU choice): 
general surgery; (2) orthopaedic surgery; (3) plastic surgery: (4) genito-urinary 


X'iTgery; (3) chest and cardiovascular surgery; and (6) neuro-surgery. 

He will be required to spend at least two years in the speciality, before ho is allowed to sil 
for the final and Part U of the M.S. examination. 

This will mean that it will take five years alter graduation to become a specialist surgeon. 
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Prof. R. N. Sinha, f r.c s. 

Head of the Deparlment of Plastic Surgery, Patna Uniiersily 


A time has come when we should think of a co-ordinated programme to give our 

^ surgical trainees, irrespective of the speciality they choose, an adequate background. It is 

felt that the postgraduate training in every speciality should be split into two parts. 
Considering specifically the surgical specialities, i.e. general surgery, orthopaedic surgery, 
chest and cardiovascular surgery, plastic surgery, genilo-urinary surgery, etc , it is strongly «« 
that the first part of their training, lasting two years after graduation, i.e. one year after 
housemauship. should be devoted to basic sciences, he. anatomy, physiology, biochemistry, 
pathology, bacteriology, and pharmacology. It it also felt that the standard of knowledge o 
basic sciences in our postgraduaie students is not adequate and a mere training in basic 
sciences for only sU months, as has been envisaged in certain quarters, is not enough. To 
ensure proper utilisation of this training, there should be an examination after every two years 
in basic sciences and in principles of surgery. It is suggested that in order to ensure a uniform 
standard this training and examination should be common to all branches of surgery. Unless 
emphasis is hid on proper training in basic sciences of our postgraduates, we shall conti- 
nue to manufacture technical craftsmen, not scientific surgeons. 

It has been suggested in some quarters that candidates who wish to offer MS. in some 
surgical specialities other than general surgery should do so only after passing M.S. in genctal 
surgery, which should take normally at least three years after graduation. Nowhere in the world, 
where there is piovision for a separate '‘examination” (as in Speciality Boards in America and 
Canada) in the specialities, is the passing of a postgraduate examinalion in general surgery 
insisted upon. The general trend is for two years of postgraduate “work” in general surgery. 

Perhaps ibis insistence on a postgraduaie examination in general surgery stems from the 
irrational equation of “general surgery” with “principles of surgery.” Nobody will deny 
that before taking up any branch of surgery it is absolutely essential to master the “funda- 
mental principles of surgery,” which are common to all branches of surgery. 

In this context, it is worth while taking a new look at what meaning is attached in our 
country to “general surgery.” There was a time when a surgeon used to treat, to the best of 
his ability and knowledge, all surgical conditions from bead to foot. But if one has to keep a 
reasonably good standard specially in teaching institutions, one can only do so at considerable 

risk of watering down the standard, Butvriththe gradual evolution of specialities like ortho- 
paedics, plastic surgery, neurosurgery, chest and cardiovascular surgery, genito-urinary 
surgery, and cancer surgery, “patient-care” in these subjects has of necessity devolved on the 
respective specialities. The general surgeon has been mainly left with abdominal surgery, 
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A time has come when we should think of a co-ordinated programme to give our 

“ surgical trainees, irrespective of the speciality they choose, an adequate background. ItJS 

felt that the postgraduate training in every speciality should be split into two parts. 
Considering specifically the surgical spedalitics, i.c. general surgery, orthopaedic surgery, 
chest and cardiovascular surgery, plastic surgery, genito-urinary surgery, etc , it is strongly felt 
that the first part of their training, lasting two years after graduation, i.e. one year after 
housemanship, should be devoted to basic sciences, i.e. anatomy, physiology, biochemistry, 
pathology, bacteriology, and pharmacology. It it also fell that tbe standard of knowledge o 
basic sciences in our postgraduate students is not adequate and a mere training in basic 
sciences for only six months, as has been envisaged in certain quarters, is not enough. To 
ensure proper utilisation of this training, there should be an examination after every two years 
in basic sciences and in principles of surgery. It is suggested that in order to ensure a uniform 
standard this training and examination should be common to all branches of surgery. Unless 
emphasis is laid on proper training in basic sciences of our postgraduates, we shall conti« 
nue to manufacture technical craftsmen, not sdentific surgeons. 

It has been suggested in some quarters that candidates who wish to offer MS. in some 
surgical specialities other than general surgery should do so only after passing M.S. in general 
surgery, which should take normally at least three years after graduation. Nowhere in the world, 
where there is provision for a separate '‘examination” (as in Speciality Boards in America and 
Canada) in the specialities, is the passing of a postgraduate examination in general surgery 
insisted upon. The general trend is for two years of postgraduate “work" in general surgery- 

Perhaps this insistence on a postgraduate exaounation in general surgery stems from the 
irrational equation of “general surgery” with “principles of surgery.” Nobody will deny 
that before taking up any branch of surgery it is absolutely essential to master tbe “funda- 
mental principles of surgery,” which arc common to all branches of surgery. 

In this context, it is worth while taking a new look at what meaning is attached incur 
country to “general surgery.” There was a time when a surgeon used to treat, to the best of 
his ability and knowledge, all surreal conditions from head to foot. But if one has to keep a 
reasonably good standard specially in teaching institutions, one can only do so at considerable 

risk of watering down the standard. But with (he gradual evolution of specialities like ortho- 
paedics. plastic surgery, neurosurgery, chest and cardiovascular surgery, genito-urinary 
surgery, and cancer surgery, “patient-care” in these subjects has of necessity devolved on the 
respective specialities. The general surgeon has been mainly left with abdominal surgery, 
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training should be carefully assessed during this period, and unsuitable candidates should be 
dropped from the course at the end of this period. 

Trainees should work as full-time assistants in the unit, and private practice should not 
be permitted during the period of training. There should be a regular revision of resident and 
emergency duties for all trainees. In the day-to-day work of the unit, as they prove their 
competence, they should be given increasing responsibilities to carry out the treatment of 
patients. They should maintain a work diary in which should appear recorded comments and 
notes on all the patients in whose treatment they had some share. 

The training programme should also include the following; 

1. a course of orientation lectures covering the whole scope of plastic surgery; 

2. seminars in which trainees take active part; 

review of literature during which every trainee presents abstracts and critical re^ictts of 
important publications; 

4. case discussions and treatment planning sessions, in which trainees apply their minds 
intens.vely to the study of selected cases, presenting ibciranaljsis of ptoblerai, objee* 
tives of treatment, and the detailed treatment plans; 

3* practical training in the techoitiues of plastic surgery; and 

3* » general course of instruction, mainly practical, in fields closely related to plastic 
turgicalwotk (anaesthesia, surgical care of infants, dental wotk in plastic and maxil- 
lofacial surgery, physiotherapy, occupational therapy, speech therapy and rehabihtaiioa 
in general clinical photography and modem methods of medical illustration anddocu- 
tncntaiion, methods and tools of clinical research). 

Throughout the period of training, postgraduates should be encouraged to visit basic 
«>tacc departments to gain fresh knowledge of anatomy, physiology and pathology related to 
tbtir research or clinical work in the plastic surgery unit. If possible, the postgraduate should 
»ork full-time for a certain number of weeks in each basic science department. 

A series of extension lectures or seminars on basic themes should be organised for post- 
J^duiics and ihe staff of all clinical departments in the institution, with emphasis on mtcgralion 
of basic and clinical sciences. 

METHODS OP AS5ESSME.VT 

Triiamgia plastic surgery is adequate when «hc candidate has reached a level of knowledge, 

'^Penence and judgement suiBcient to: 

«• analyse complex plastic surgical problem, into their basic elements, find ciTecUve sole 
i«ns for each, define objective, and prioriiics in treatment, nuke a safe working ?!« 
best suited to the needs of the palicnr, and lo carry the plan through successfully with- 
out danger to the patient; and , 

2. observe and evaluate his results objectively, find dcCcicocies. Uaee them w unpeticc- 
liens in planning and techniques, and improse on these. 
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Paop. C. Balakrishnan 

chairman and Profestor of Plastic Surgery, Upgraded Department of Plastic and 
Maxillofacial Surgery, Medical College, Nagpur 

Dr. Su&indrr Man Singh 

Rapporteur and Associate Professor of Urology, All-India Institute of Medical 
Sciences, New Delhi 


JT is necessary to have a degree In plastic surgery, awarded by examioatioo, to indicate 
adequate training and competence to practise this speciality. 

KOMBNCIATUAE 

The degree in plastic surgery should be called M.Ch. (Plastic). 

SELECTION OP POSTGRADUATS STUDENTS 

The candidates should have obtained the M.B.B.S. degree, served one year of resident 
house-surgency and worked for two years in a good surgical environment. They should also 
have satisfied one of the following criteria: 

1. 

2 . 

3 . 

4 . 

5 . 


DURATION, CONTENT AND METHODS OF COURSE 
Candidates can be trained for M.Ch. (PlasUc) degree in two years. 

There should be a period of preliminary training for three months m the fundamental 
principles and basic techniques of plastic surgery. Aptitude and suitability for advanced 


obtained the MS. or equivalent qualification in general surgery, orthopaedics, or 
otorbinolaryngology; 

experience as a recognised surgical specialist in the Army Medical Corps (the criteria 
of such recognition arc known to be strict); 

passed a qualifying examination in basic sciences and the essentials of surgery, after e 

course of training for one year in general surgical units and one year in special surgical 

units with concurrent training in the basic sciences; 

been a graded surgeon for two years in the Army Medical Corps; or 

held a resident post in a plastic surgery training unit for two years abeady. and proved 

suitable for advanced training in plastic surgery. iThis criterion is applicable only if 

such a candidate has been unable to satisfy criteria (1) or (3) due to the exigencies of 

his posting m the plastic surgery unit. No part of one year's house-surgency will be 

counted for this purpose as resident post.) 



NURSING EDUCATION 


MASTER'S DEGREE IN NURSING 
Dr. S. Kwsknah and A. Gupta 
College of Nursing, Ne>v Delhi 


1. Philosophy and General Objectives . . . 

“THE primary function of nursing education is to provide qualified nurse practfioners to 

meet the diversified nursing needs of persons requiring health services. 
profession in a country defines the nursing needs of country and in turn elermincs 

t)pes of programmes that prepare the various categories of nurse practitioners on various e\e 
to meet the needs within the total health services of the country. . j ..a 

“T»o distinctive levels of preparation arc needed: (!l basic preparation, and .2) advanad 

education for specialisation. The basic education aims at prepar ng individuals for the p^rartice 

Ofoursiog.'* A basic or post-basic preparation leading to a BacciUurtatc eg 

with abroad foundation in the ph>sical. biological and behavioural sciences 

tensive nursing care not only enables practice in caring for patients on a In 

w’entific basis but also Is the basis for advanced education leading to a Master s g 

Nnriiag. . .. 

•nie master's programme reinforces thefoundaUon 
basic concepts of nursing. It is designed to prepare nurses for ^ ‘ 

Md administration in all types of educational programmes, in supervisory rkianursing- 
Po^iUons in nursing service in hospitals and public hcalih fields and m research work m nursing. 


n. Students 

Hi. Emdumc mu« huvu at katt !■} year, of working c.pericn* 

Ptkaey and incrciag awarenc. .o the nran, nursing nkrUe™, and need. “ 

« iaerearing „a,e of espor.sibilny aad interest in nursing. 11.= ^ “ 

■^efrlineed for further formal preparation on the nurs.efs le.el to enable .hear for betler 

coatribuUon and beltir leadership. . , , nrihclr abili- 

H-e eaperkaee also pro. lies opporrunil, for .elf....lua|»» nod “2,,^ 

to end spec, 5c area, of Inleresl a. a baais for appropriate drefoa. .a the cbo.ee of advaroeu 
*^uciiioa and professional service. 

III. Cu'rieulum . 

nunc', projranrme in nursing abould be orgaainid for a paiad of two yean ...-a.lar o 


**beT disciplines at the master's level wiihio a uoivenny. 
la order to accomplish the objectives io consisteacy 


« ,ib the set philosophy the cufricu'c.'a 


cotsiix of leainirg experiences mainly io ttefotc»mg««s. 
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Adequate training brings the candidate to the ‘take-off* stage and as a junior specialist with 
a sensiti\e feed-back control to correct himsclfhc can continue his training without guidance 
from a teacher. The basic principle of assessment is to test whether the candidate has reached 
this take-offstage, and whether he has sufficient judgment to be a safe specialist. 

Credits should be given for (1) original ideas, (2) exact knowledge of all important facts, 
(3) scientific reasoning, (4) clarity and force of presentation of ideas, and (5) a good memory 
for details. 

Debits should be served for (1) wrong fundamentals, (2) omission of important facts, (3j 
evasion of crucial points, (4) failure to conect absurdities and contradictions, and ( irrelevant 
padding in the presentation of ideas. 

For the degree of M.Ch. (Plastic), a thesis or a dissertation is necessary, which is a great test 
of scientific orientation and creative thinking in the detailed study of a chosen subject. It 
should be submitted three months before the examination and should be approved by all the 
examiners before the candidate can sit for the examination. 

The written test should consist of three papers: 

(I) Plastic Surgery, General; 

(11) Plastic Surgery, Regional; and 
(til) Fields closely allied to Plastic Surgery. 

A certified record of work carried out iodependefitly by the candidate during his tramieg 
should be evaluated by the examiners during ibe clinical and oral parts of the examination. 
The candidate should have carried out a fair variety of major plastic work on at least twenty 
patients, independently, before taking the exacoioation. 

The clinical part of the examination should consist of one long case and several short cases, 
testing in detail the candidate's ability to assess cases, to plan treatment, and to carry out major 
operative procedures safely. 

The oral examination should finally assess the candidate’s shortcomings and special merits 
to be a safe specialist. 

There should be at least three examiners, and the candidate should pass only if all the 
examiners agree. 
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mastir’s degree in mjrsjsg 
It is also very important to have faculty members with a high degree of integrity of per- 
sonality. 

VI. Admlnisiraiion 

(Responsibilities of Institution/University) 

A College of Nursing which gives i baecalaureale degree in nursing comparable to olher 
becealaureale degrees offered by the Uoiversily and which has the polenlialilies for 
eipanslons and developments needed for master's programmes may take the responsibility to 
administer a master’s programme in nursing. , j i* „i 

The administration (Governing Body of such a College) must recognise t e nee o su 
qualified personnel in nurs'ng and must establish a unit in nursing on a comp etc y cqua s 
with other such educational units of the Institution/University with sound policies that ensure 

both the academic and administrative freedom as well as control. ^ .t,,, u 

It should provide the students and SUIT with adequate teaching and living facilities* ^at is 
a suitable academic environment, with access to national and int«national health 
tional agencies, access to different library facilities and access to inter epar men a 

The administration must be prepared to give the faculty a scale of pay and^ 
ofstrviceaiiiiparableto tbit of similir edocaUoDal uniu of the Inititulton/Umversily order 
10 secure a steady and productive faculty competent to implement a sound ptogrumme. 


.Vara/ng BduccUen FaaHHet: Programmiog Considetalions 


and Architectural Guide- 


u. s. Department of Health, Education, and Welfare Public Health Service, 
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POSTGRADUATE MEDICAL EDUCATION 


General Preparation 


1. A course in Educational Philosophy. Sodology and Psychology which gives further 
understanding of the 'process of learning’. 

2. The above course forms the foundation for another course in Principles and Practice of 
Education dealing with the process of ’guiding learning', 

3. and also forms the fundatioR for yei another course in Evaluation and Measurement 
which deals with the process of measuring the progress of learning in terms of desired 
changes in behaviour. 

4. A course in Research Methodology deals with the scientific method of solving problems. 

5. A course in Communication Skills deals with effective and modern means of mass com* 
munication. 

6. A course in Elementary Statistics and its application in nursing education and service. 


Professional Preparation 

These courses are built on the foundaiion laid by the said general courses and applied with 
special reference to nursing education, nurring service and their administration. These form 
the hard core of a Ma'.ter in Nursing curriculum. 

The curriculum should also be well enforced by providing about one-third of the total 
learning experiences in actual practice in the professional fields These may be in the form of 
supervised teaching, fieldwork in administration, in comprehensive bedside nursing care and 
research experiences. The weightage of both experiences offered should be in accordance with 
the option of the specialisation. 

Field work experience in research methodology should be in the form of writing a thesis 
equivalent to the weightage of any other course/paper in the curriculum. This is considered 
essential to gam some practical knowledge and beginning skill in conducting scientific studies, 
particularly until doctorate level programmes arc esublishcd for courses in the country. 

IV. Assessment of Students' Progress in the Course 

problems and ^ ^**^'!*"'* /■* ^”* °^ *'***'^*°‘*'"* reading and independent work on 

ishichlvdcsirableT *!>, and grading of day to-day achievement 

ffom ™ I student to know his own progress as well as to get the credit for his 

Srs,t!!rade should be fncludcd in the final 

quaev of the faculty In t 'r be determined on ihe basis of theade- 

r=l..b.l„y of .ho old hsjroh. “1 ’fT“' "j 

.P.od0po.oo..fo.odohpoho.loh.“t"ixr^^^^^ 

V. Fatuity 

d=*lbTo'’'T.Toas.T,o.''“‘ Whilo a doc.ora.o dogroo i. vo„ 

odocationadha. loaslli ■« dotsing preferably both in service and in 

plraZr de i ah p’'"’ ° "" » Uoi.=tsi.yiveI nu„i,g edaea.ion 

aToTe^r “'■ or assisting wt.h research is 



POSTGRADUATE EDUCATION OF NURSES FOR RESEARCH 

ihe practitioner is in the laboratory or the place of research activity. The study of human beha- 
viour cannot take place in test tubes. The laboratory is at the bedside, in the home and in 
the community, wherever there are people! The artificial barriers between the plijsical 
and behavioural sciences are gradually breaking down as the interdisciplinary relationships 
begin to emerge. Likewise the gap between pure and applied or utilitarian research is slowly 
diminishing. One is meaningless without the other. 

More and more research projects are being conducted in hospitals and health agencies. 
Thus, in health and medical research, the practitioner becomes inevitably involved. And 
who is more involved than the nurse who spends her time, day by day and hour by hour, in the 
midst of abundant data about people— in health and sickness, happiness and sorrow, birth 
and death. Whether nurses choose so or not, by reason of their proximity to the patient, 
nurses are increasingly expected to participate in research projects as a regular part o l eir 
workin hospitalsand in the community. u k .u 

Nurses have already entered the field of basic clinical and epidemiological research both 
»s individuals and as members of an interdisciplinary team. However, they are o ten 
pan of the team without actually being involved in the overall planning and execution of the 
ntearch project. They may be requested to provide certain data for the project simp y 
enother duty or task to be performed. In this situation the nurse may be indifferent or may even 
resent the collecting of data. She may feel that it seriously interferrs with ""“"8 

care. She may also find it difficult to remain objective. For example. . 

catracls certain personalinformatian for the purpose of the project sheinaybesu y P 
‘0 enter into the situation and interfere. Therefore, without 

and appreciation of its significance to her practical sphere of work, t e poten la . 

l‘mi«ed as a participant in research. If. bowever. the nurse is adequately prepared. 

‘he most enviable position of all for observing and recording the human drama going on 
around her. u r k 

So far we have discussed two major reasons why nurses need and would '.neit y po 
graduate education in research: , 

1. a. coasunars of rcscarcl. rcle.aot to .heir ficIJ of «ork and prore...on, 

^ as participants in research related to the medical and heali i: „„i. tccome 

There i.jr. LxU, rapidi, de.elcpins area crre«a,ch » "f " 

■ha iahialors., chief in.ee, J, or.. Thi. i. .he a«a of nu.e.ns T,*"' ^ 

^«carch in nursing, as in any profession, is the s)stcmauc 

“"Id principles Findings will add to the subsunlivc body of knowledge c u g p 
“'C to improve nursine care. 
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Pauunc E. Kino, ph.d. 

College of Nursing, Vellore 


first glance, to many people, Ihe topic of postgraduate education in research for nurses 
may seem premature. The vast majority of nurses arc trained in hospital schools of nurs- 
ing which emphasise the practical rather than the academic content of the curriculum. Few 
Lave the educational backgrourtd to enable them to participate intelligently in research which is 
basic to the development of an open, enquiring mind. 

Perhaps the first question we should consider then is, “Is it necessary?” Already nurses are 
criiicised for leaving the bedside; and now it is suggested that nurses take on the further rather 
academic responsibility of research. Secondly, if research is accepted as a legitimate function 
in nursing, “What is the scope and at what levels can nurses use and/or contribute to research" ? 
Finally what are the anticipated functions of nurses in research in India at present and in the 
immediate future? How can nurses be adequately prepared to fullii the expectations of this 
new and challenging role? 


“IS IT NECESSARVT’ 

Considering the first question, “b it necessary?", the fact that the topic arises is an indica* 
® confined to nurses. Research has become a necessity 

m all fields of endeavour. In fact, in our modem society, research has almost become a way of 
lUc. The contribution of research to knowledge and the progress of mankind is indisputable. 

We cannot afford to do without it. 

past century has greatly accelerated the rale of social 
knowl/rfof." resulted in “population explosion” but also in an “explosion of 

to us^sT^ri f f"* inevitably follows, how are we to put ail of this new knowledge 

shelf bee 'i ** available to man? Often valuable research remains unused on a 

are usuallv JJI ^ comprehensible to the consumer. Research reports 

with research melhnd language not easily understood by persons unacquaialed 

r late . od , Tier, r ‘"""Wgcof reseureh howure praetioners to dis- 

and nT ilu erf , " u *“ Physical seieoees. Thus, medicine 

the oall Nl -ntmentaud meeting the physical needsot 

clp^HvelT Te • “I™"* “ psychology uud the special sciences the trend is toward 
psy chological needs’ as 

'™'‘“ PP-P^cis also shifting f, cm the physical In 
and psychologmal dimensions of imo. The slgniBcant change which direclly alTec., 
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"Nursing — What it is and What it is Not?” These reports were based upon data collected 
from literature and reports and detailed accotuUsofobservations made from her own experience. 

Appalled at the prevailing conditions in hospitals of her time, Florence Nightingale 
sought to change the situation through improving the education of nurses. The schools of 
nursing established by her were Independent educational institutions which recruited the better 
educated women of the day. The result was a revolutionary change in nursing practice which 
not only uplifted nursing as a profession but proved itself at the bedside in improved patient 
care. 

After Florence Nightingale, nursing schools became hospital schools under the control of 
the medical profession and hospital administrators, a factor which did much to retard the 
development of high quality nursing. The situation then sounds somewhat familiar to condi- 
tions affecting the development of nursing in many places in the world today. There was a 
multiplication of hospitals and sanitoria with the unrestricted development of the training of 
nurses as part of the nursing staff of the institutions, operating on the principle of dependence 
upon the students for all of the actual nursing work. There was a persistence of low standards 
for admission and a lack of qualified faculty and facilities for teaching. Many very small 
hospitals continued to operate schools which lacked clinical resources for an adequate train- 
ing programme for nurses. As a result of these problems the first Committee on Research in 
Nursing was appointed in 1896 under the National League for Nursing Education in the 
United States of America. Subsequently, research became the responsibility of professional 
organisations rather than the university since nursing was late in being accepted in university 
programmes. 


Early research centred around standardisation and unification of nursing standards in an 
effort toward Improving the training and organisation of nursing schools. Later, attention was 
cost analysis, time and activity studies and 
nlin! c, influencing the quality of 

Of these studies was on education in the belief that better 
but itipv vir'p practice. Many would not classify such studies as research 

ThereiuluKtvpf a scientific approach toward the improvement of nursing care. 

blerasinhoih . ‘ ® of hospital and nursing school administrators upon pro- 

Diems in boih education and service. 

on the art and Per the future is less concentration on the nurse and more 

of^at we do There is a recognised need ,o establish the scientific basis 

research Studies tnf ,• new techniques and improve the old techniques through 

ca,.„u.„ ,h.„b, m.dicl .peciali.y, =g. the 

IrS Inedeeati™. ,h. ,„„d i. .ow.rf developme.t of 

,b. 

directiv with ^ ^ nurses as well as other personnel working 

dtrectl, »,.h pal„o ,5 are prepaid to treat aod men other than the phy.ieal oeed. of patientt. 
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research activities will serve to stimulate the nurses* (liinking and cultivate an objective and 
positive attitude in their approach to nursing problems. 

For the graduate of the degree programme in nursing similar goals may possibly be achieved 
in postgraduate courses of shorter duration, provided tfaecontent builds upon a foundation 
already laid in the basic programme. However, such a course is recommended only where op- 
portunities for higher study on the Master's level are not available. At present in India there 
is only one Master’s programme in nursing. A limited number are given opportunities to study 
abroad. Therefore, it is conceivable that there would be a number of graduates from 0 Sc. 
pragrammes in nursing who would be interested and beneht by a special short postgraduate 
course in research. Thus, more nurses, and significantly those in leadership positions, would 
be made available as participants and supporters of research in nursing and related medical 
and health fields. However, for objectives beyond this level, education on the .Master’s level is 
highly essential. 

To function as a participant directly and fully involved as a member of the research team 
requires a greater depth of knowledge in the area of specialisation and facility in the 
««ofrcsearch methods and tools. The baccalaureate is the essential base for specialisation. 
The Master's course which is designed for specialisation usually includes courses in research 
the student is required to carry out a study of simple design. Thus, the nurse who com* 
pJetes a course on the Master’s level is better prepared to share equal responsibility In the 
research team and also design and conduct small individual reasearch projects in her own 
*Pecial field. Post*Masier’s education to the form of conferences or workshops is useful 

further prepare these nurses to participate in and/or initiate special projects of a more com* 

p'ej design. 

^hc highest level of function in research as individual researcher and/or director of a rc* 
'^^rch team requires postgraduate preparation on the doctoral level. In the U.S.A., the need 
nurses on this level was felt vo urgently that a programme of study on the doctoral 
level efferiag a major in research was established in the Department of Nursing Education, T.C. 
Columbia I'nivcrsiiy. It is the first of its kind and Us main objective is to prodi.ee nurse 
««ntisjs who can direct research in nursing. In the past there have been nurses who have 
^lie outstanding contributions in research and did not have a doctoral degree. Such nurses 

*^*cver are the exception and were able to make a cootribulioo I’y reason of long esperiencc 

association with others who were actively engaged in research. However, the rare and 
ffifriqucniconuibutionofafcwisnoienougb to establish mining as a science based upon 
•^enUfically tested body of knowledge. There is a need for nurses who arc interested la and 
»ble to consider research in nursing as a career and speciality in nursing. Only then w.ll 
progress in nursing be assured. Only then will »e achieve the desired goal of qualay 
*“ caniog care. 
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research. It is at this point our thinking becomes specific. The objectives to be realistic must 
be stated in terms of the available resources and existing standards of nursing practice within 
the country. Thus, in formulating objectives of postgraduate education for research for 
nurses in India, certain factors about nursing as it exists today and the emerging trends for 
the future must be taken into consideration. 


Two distinct categories of professional nurses arc now co-existing in India, the certificate 
graduate and her collegiate colleague with a B.Sc. degree. The graduates of certificate courses 
are by far in the majority. However, although graduates of collegiate programmes are yet small 
in number by comparison, they occupy leadership positions in nursing and thereby exert a 
powerful influence within the profession. 

The educ.nional background of the two programmes in nursing are significantly different so 
that it is reasonable to anticipate that separate postgraduate courses in research will be neces- 
sary to meet their respective needs. The level of general education prior to professional train- 
ing required for admission to certificate courses in nursing is S.S L C. Increasing numbers, 
however, have also had pre-university traioing or its equivalent. 

The majority who are accepted for admission in B.Sc programmes in nursing have had pre- 
umversiiyor higher levels of general education. The requirements vary slightly from slate to 
state and from one university to another depending upon the faculty to which the nursing pro- 
gramme is assigned. 


Graduates of both the certificate and degree programmes need postgraduate education in 
mearch if they are to function intelligently even at the first level as consumers of research. 

A tew of the B.Sc. programmes may include this as an objective of the basic course, but how 
r t IS a general practice is not known. Before setting up postgraduate education to prepare 
consumers and beginning level participants in research it would be well to survey 
In nhl” * 6 oolleges of nursing for the type and amount of content relevant to reseirch. 
course. ^ certificate and degree programmes in nursing, postgraduate 

certificate 8£iuniag at diffeicnt levels would seem desirable. For the graduates of 

form anrf * certain amount of experimeolation may be necessary to determine the 

and offered to ° required. Should postgraduate study in resrarch be a speciality 

courses now off mtegrated at least into the general postgraduate 

fessionalandtroh*- ° “O'! administration? Are there other related pro- 

interdisciolina **'r‘®e‘lucation level with whom nurses could share in an 

.nte d.se, pi, nary programme of postgraduate education for research? 

research ‘I’-* the amount and depth of 

in" is selfdlm^ by tbegraduates of the certificate programme in nurs- 

function as reasonably be extended above the first two levels of 

r. «.ho„, f„„ i„ .h. research pro- 

p or- d pa.,r„, ca„. No„a, woold b. „„„ „ad, ,0 ac„p, a.d.upport rer.arch ac.i.i- 
asobLv 7 1 °^ onv,ronm.„t. Thay.ooldbc bal.a, prepared and w.lliog 10 p.rticipato 

a!obre,ve„andolher»„ears,stdrieellyii,ihecolle51ion oldala. In ,etnrn, parlieiparion in 
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research activities will serve to stimulate the nurses’ thinking and cultivate an objective and 
positive attitude in their approach to nursing problems. 

For the graduate of the degree programme in nursing simitar goals may possibly be achicsed 
■n postgraduate courses of shorter duration, provided the content builds upon a foundation 
already laid in the basic programme. However, such a course is recommended only where op- 
portunities for higher study on the Master’s level are not available. At present I'n India (here 
IS only one Master’s programme in nursing. A limited number are given opportunities to study 
abroad. Therefore, it is conceivable that there would bea number of graduates from B Sc. 
Pragrammes in nursing who would be interested and bene/it by a special short postgraduate 
course in research. Thus, more nurses, and significantly those in leadership positions, would 
be made available as participants and supporters of research in nursing and related medical 
and health fields. However, for objectives beyond this level, education on the Master's level is 
highly essential. 

To function as a participant directly and fully involved as a member of the research team 
requires a greater depth of knowledge in the area of specialisation and facility in the 
tive of research methods and tools. The baccalaureate is the essential base for specialisation. 
The Master’s course which is designed for specialisation usually includes courses in research 
)nd the student is required to carry out a study of simple design. Thus, the nurse who com- 
pletes a course on the Master's level is better prepared to share equal responsibility in the 
tesearch team and also design and conduct small individual reasearcb projects in her own 
tpecial field. Post-Master's education in the form of conferences or workshops is useful 
to further prepare these nurses to participate in and/or initiate special projects ofa more com- 
plex design, 

The highest level of function in research as individual researcher and/or director of a re- 
search team requires postgraduate preparation on the doctoral level. In the U.S.A., the need 
for nurses on this level was frit so urgently that a programme of study on the doctoral 
level olTering a major in research vias established in the Department of Nursing Education, T.C. 
Columbia University. It is the first of its kind and its main objective is to produce nurse 
scientists who can direct research to nursing. In ibe past there have been nurses who have 
made outstanding contributions in lesearcb and did not have a doctoral degree. Such nurses 
however arc the exception and were able to aiakca coouibulion by reason of Jong experience 
and association with others who were actively engaged in research. However, the rare and 
«/feqnenccontrj6ution ofa ftwrs not enoergh to ertaWish a-mjsg a* a iciense hsseJ upca 
» scientifically tested body of knowledge. There is a need for nurses who arc interested ia and 
able to consider rescarwh in nursing as a career anJ ipeciaJity jo nursing. Only tJ.ea will 
Heady progreu in nursing be assured. Only then »«« we achieve the desired goal of quality 
in ounlog care. 



POST-BASIC DEGREE COURSE IN NURSING AT THE COLLEGE 
OF NURSING, TRIVANDRUM 
Lucy Peters 

Director of College of N^ursing, Trivandrum 


'J'lLL 1942, nurses from Kerala were sent lo other States in India and abroad to take post- 
certiiicate and post-basic degrees in nursing. As a result of expansion in the health pro- 
grammes during tbe Five Year Plan periods and also to meet the demands of national emer- 
gency in the recent years, more and more schools for training nurses were opened in this 
State. Consequently, to meet the increasing demand for well prepared nurse teachers, 
Supervisors Administrators in nursing, an advanced educational programme in nursing had 
to be planned. Advances in modern medicine require nurses with greater comprehension 
and elBeiency In patient care and bence it was felt lliat it would certainly provide better 
nurses if a post-basic programme was developed at a university degree level. Moreover 
this will provide opportunity for continuing education for Certihcaie Nurses to generate latent 
potentialities in them and thus advance nursing service and nursing education. No college 
in India was offering a post-basic degree programme in nursing and many nurses aspired to 
have university education for which no institution had any provision. Nursing leaders of out 
country in their continuous effort to provide for this long felt need enlisted the active assis- 
tance of the Faculty of Medicine, University of Kerala, to start higher education for nurses at 

the University level. The Government of Kerala was generous in organising the post-basic 
^^^96^”'* School of Nursing, Trivandrum, and upgrading the School into a College 

As a preliminary step, a Diploma Course of 11 months’ duration in teaching and adminis- 
tration in nursing was instituted at the School of Nursing. Trivandrum, and the School was 
atniiated to the University of Kerala in 1960. This programme continued until 1962 and a 
.Sc. degree programme was then instituted. The admission requirement to the degree pro- 
gramme .a, fixed at a pass in pre-iurivcrsily cssurse sst an equivalent examination of a recog- 
nised um.ersity. Most of the nurses in the State did not possess such a qualification. There- 
fore It was felt necessary to design a special course for nurses equivalent to the pre-university 
course to qualify them for admission ls> she degree txsnise. A pre-degree course in nursing 
of ten months- duration n-ai starred by the Univetsity of Kerala at the School of Nursing. 
Ttisandnim, in the jear 1963. Admission to this course it limited to ten. The subjects 
laught rn Ih.s course are English, Social Studies. Physics, Chemistry and Biology 

The post.basic degree course in nursing of trso years’ duration was starled io December 
1963 «,th tensludeuts. Only nurses srrith the basic qualiCealion of prc-degrcc in nursing or 
cqn, valent examin.rlion (Intetmediate in Science) of n recognised nuiversily and with a mmimn.n 
experience of tbme i e.irs in nursing ate ndnotted to this course. Admission to Ibis course is 
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c;ca to ca::did2tss froa all states in Icdia aad the ocisber is linhed to tfieen. Out of this, ten 
foiisst resensdfor ths students whoha« passed the prc-de£res examiaation in narsiuj 
and the test for direct ndsilssion. A lisiited surjber of froa Tbailasd is also admit- 

ted to this prograaiue. At present, there are tvealjSse students cnder^oia^ this course. The 
ezrdidates are from Kerala, Madras, M^’sore, Andhra, Maharashtra, Rajasthan and also frea 
Ttaibcd. 

The content of the carriculum includes study of Es^iish, Social and Biolopcil Sciences, 
Pt^hlic Health, Clinical Kursis^, Adrninistratioa and Xorslng Education. Candidates nho pos- 
sess the diplocsa or pcst-certifeate quaiiheatien in teaching administration or public health 
tcnici are eiempted from the practical training in their respective fields of specialisation 
.^aojiineofthe course is appended- Admission to both pie-degrte and degree courses in 
^rnsin* are made in July erery year. 

RccheftUer Fonudaliaa provided the services of a Nursing Adviser who was directly instra- 
=^stal for developing this programme. The medkal college and also science and ant coL'egti 
a the cty w-Elagly partigipaie in pm£ fa?T:ir g- Scholarships are available fer the deserving 
Bcdulates for the B.Sc. programme from grant avvarded by Rockefeller Fcundaiion, asd 
T*N AI. hit also instituted limited scholarships for stedenu undergoing pre-degree and degree 
awes ia the College. 

SIXIABUS FOa THE ESc. DECREE OXTR^E IN NXTtSINO FOR QUAUFttO NURSES 


firtr Tear Dtjret ui .Surrieg— 


1. F.e<tic^ 

ff. -V. Biological Sdesccs; 

Aiatcay and Phvsiolog)- 
^ Microbioktry 

B. Socii] Scksccu 

1* Pilcbolojy, mcludhsg ilecul Hygiene 
^ Sodc^cgj 
Eccacmis 

^ Trends in Nursing 

Health Seiims: 

•• Pteventhe Medidse 
^ Statiuics 

•''■‘“■•ia lid DLKOic 

■I 

• CUsica] Nening 


No. o/ kou/i 
TTitcry Praeiica! 
125 

65 40 

20 10 

6S 

70 

20 

20 

60 10 

24 

50 24 

10 10 

US 2» 

657 104 
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Second Year Degree in Nursing— 


Pari I. Nuisiog Administratioo: 

1. General Administration 

2. Personnel Management and Public Relalions 

3. Nursing Service Administration 

4. Nursing School Administration 

5. Library Science 

6. Citizenship 

7. Public speaking 
Part II. Nursing Education: 


1. Educational psychology 

2. Principles of Education and Methods of Teaching 

3. Audio-Visual Aids 

4. Counselliog and Guidance 

5. Educational programmes in Schools of Nursing 
Pari HI. Public Health Nursing 


No. of hours 
Theory Practical 
384 
30 
20 
35 
30 
10 
10 
20 

30 

(by each 
student) 
30 
40 
20 
30 
60 

60 384 

”383 79S 


Experience, during the 2nd and 3rd terms of the second yeart 

1. Nursing Administration— 2 months (1 month lo collegiate hospitals and School of Nurs- 
ing on the Medical College campus, and I month in major hospitals outside Kerala). 

2. Nursing Education— 2 months (10 hrs. ptaaice teaching and 20 hrs. classroom teaching 
by each student; supervision of students m wards). 

3. Public Health Nursing— 2 monlbs (J moolli in Kerala and 2 month outside Kerala). 
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Tutor and Ward Shters ofdilTtrent States in India were interviewed to get tlieit opinion on 

„"rt::di„“'‘::ra e“' rr;rn r:L wari spe™ 

couise were th.l it would result in gaming knowledge, laeteasing the depth in knowledge, keep- 
ing up with present trends and also benefiting the teaching and snpervi.ton in their wards 
The postgraduate courses for nurses in India mainl, aim at preparing nurses m • “■’'"S 
administrative positions. Finer in his estensi.e study, ivrnrsing Ser.ir. 

that -the primary duty of nurses is the thorough mastery and sufficient practice of the clinical 

elements of patient care, basic and specialised, before she want, to be an adaiinistralor super- 
visor or a teacher m nursing." if this statement is accepted, there ,s a great deal to be done 
give the nurses thorough mastery and sufficient practice In the clinical elements of patient cate, 
because, at present, the basic preparation and experiences which follow do not seem to provi e 
enough opportunities to be an expert in clinical nursing. 

A beginning has been made for clinical specialisalion especially in the field of public Jieaitn 
nursing. A course each in pediatrics and psychiatry also has been started One short-term course 
in operation room technique is being carried out. Considering the importance of clinical 
isaiion to meet the needs of our country, this beginning is very small There is need for a 
ihorough study in this area. Possibilities of having two types of courses, one a short-term 
course to serve as a supplementary to basic preparation, e g operation room techoique, 
isolation technique, on cardiology, neurology, etc., and another an advanced course for clioica 
speclalisatiOD in pediatrics, midwifery, public healih, psychiatry, etc. to prepare nurses of 
teaching, supervision and admioistration in the same fields. Those programmes have to be care- 
fully planned and organised so that they would meet the needs of nurses who are already lo t e 
field and arc eager to learn more and wish lo slay in a speciality m order to improve themselves 
and the clinical situation. In these courses, theic should be adequate facilities for practical 
work and also for self-study by students. Students may be given patients to be taken care of 
by application of knowledge in an integrated manner and to observe how this helps in improved 
nursing care and encourages them in self-evaluation In an advanced course, students may be 


given opportunities for solving problems. 

Programmes of clinical spccificatbn might be an answer to keep nurses in the fields in which 
they like to stay. Today even if a nurse wishes to stay in her chosen clinical speciality, she 
has no opportun ties for improvement. Then she leaves the field and looks for teaching and 
supervision and realising that there are plenty of teaching and supervisory opportunities in the 
clinical field. At the postgraduate 'cvel, many problems connected with clinical nursing also can 
be considered. Very little has been done so far m terms of research in nursing and, when clinical 
specialisalion is taken up at the postgraduate level, the research methods also would be included. 
Today, nurses are finding it difficult to go ahead due to lack of facts Fact-finding methods m 
clinical nursing would be a great contribution towards improvement and progress. In one of 
the ICN publications it is stated that the unique function of the nurse is to assist the individual, 
sick or well, in the performance of these activities contributing to heaiih or its recovery (or to ^ 
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peaceful dealhj that be would perform unaided if be had (he necessary strength, will or know- 
ledge. It is likewise her function to help the individual gain in.'ependence as rapidly as possi- 
ble. Today, nursing seems to be deviating fiom the above definition and nurses are busy 
performing many other functions which take them away from the patient. Although every- 
thing that a nurse does is ultimately for the patient, one cannot ignore the fact that the real 
sense of nursing, i.e. doing things for the patient directly, is very limited. Would clinical spe- 
cialisation bring back a nurse to her patient? It is worth attempting to organise such courses 
with the assumption that nurses would appreciate the value of nursing when studied in depth 
and gi\e nursing care by application of basic principles. This might gi>e them the urgency to 
pay priority attention to bed-side nursing. Clinical specialisation at the postgraduate lescl might 
be an answer to many of the problems and dissatisfactions about nurses and nursing. 



REPORT OF THE SUB-COMMITTEE ON NURSING EDUCATION 

T. K. Adranvala 

Chairman and Nursing Adusor, Directorate-General oj Health Service, New Delhi 

D. C. Hau. 

Rapporieur and Regional Nursing Advisor, World Health Organization, New Delhi 

'THE committee considered that preparation for nurses at post-basic level should be approach- 
^ cd from two angles; (a) nuises qualified from hospital schools, and (6) nurses taking a 
B.Sc. degree basic-course in nursing Hitherto, further education for nurses qualified from the 
hospital school has been given at the certificate level without any association with a university. 
The committee frels that the time has come for such nurses to have the opporiunity for furlnM 
professional and general education This programme should lead to a bachelor 8 degree an , 
along with preparation in humanities and sciences, develop professional competence in any one 
of ihe following fields: 1. Medical-Surgical Nursing; 2. Maternjl and Child Health Nursing, 
3. Public Health Nursing; 4. Psychiatric Nursing; and 5. Teaching and Administration. 

Specialisation in the various special fields of clinical and public health nursing should 
be obtained by training and experience in the particular field following a bachelor’s degree. 
This could form a part of the requirements for a master's degree or, if desired, lead to a post- 
graduate diploma. 

The group did not make any particular recommendations for the m ster’s degree programme, 
as only one programme has been esublished so far, but pointed out the value of internal assess- 
ment and grading of day-to-day work, both of which are desirable for the student to know her 
own progress as well to get credit for her efforts. 

Universities offering a postgraduate degree in nursing were urged to consider establishing a 
faculty of nursing with the appropriate status and responsibility. 

The group cons dered it desirable that nurses should have an idea of research. In the initial 
stage they may collect data for research At a more advanced level, they could participate 
actively in research programmes and, after adequate preparation, become initia'ors of research. 
Education in research methodology should be an iavartable part of the course for a postgraduate 
degree. 

In all courses constant attention should be given to maintaining the quality of learning, expe* 
rience, and ensuring that university courses for nurses at all times compare favourably with 
programmes in other disciplines. 



GENERAL REPORT ON POSTGRADUATE EDUCATION 
IN CLINICAL SCIENCES 


Dft. P. N. Chhuttani 


Courses to be Offered 

1. Postgraduate degree courses leading to Nt.D.. M.S , Ph.D., etc. 

2. It was considered necessary for an interim period to continue well-defined courses 
of uaining such as D.L.O , D O.M S , D T.M., D C.H., etc. 


Methods of Selection and Requirements of Postgraduate Students 

Selection of postgraduate should be based primarily on the academic background of the 
candidates as well as cn adequate interviews. If after a period of observation it is found 
that the trainee is not suitable for postgraduate education he should be advised to take 
wme other course or enter some other field. If the selection for training is made after 

ttudenis have completed the compulsory period of rotating iniernship or housephyslcianship, 

it should bs possible to come to a firm opintoo about their suitability after a period of one 
Jtarofresidentship. 

The requirement for training as a postgradutie should be at least a year of rotating 
iaterssh'p (compulsory house physiciaoshipi followed by a year of post-registration house* 
physicianship. For training in neurology, gastroenterology, cardiology, chest diseases, 
and thoracic surgery the trainee should have already passed his M.D. or M S. examination. 

Ouraiion and Contents of Course 

It was unanimously agreed that the present three-year period is insufficienl and that 
it should be extended to four years taking registration as the baseline. The contents of the 
course, in brief, should not only be regular bed-side training but should also include clinical 
pathological conferences, journal clubs, case confereDces, statistical meetings, radiological 
coaferences, symposia, and seminars. Didactic lectures are useful only when they were 
»ell prepared and rehearsed. 


Methods of Training 

lascrvice training and assumption of graded but increasing responsibilities was regarded 
everyone as the best form of training for a postgraduate. 

was strongly recommended that all postgraduates be resident in the campus of the 
As there are not enough posts for inservice training for everyone m many institution^ 
present system of having postgraduates working on stipends « on theif own may 


allowed 


to cootmuc for a brief period. 


The question of training in rural areas was alto discussed at length b^ tbert as 
“=>Uuiblt of opioion on ito uibjco. U bo-'"''- 
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only those ioslilutiocs which have adequate arrangemcDts in the field should take up the 
practice of training postgraduates in rural areas. 

The question of giving teaching experience to postgraduates was also discussed and 
everyone favoured this facility being provided. Teaching experience however, was not 
synonymous with teaching of undergraduates only. 

Experimental Departments based on good laboratories were recommended to be created. 
Such departments should be used actively by all postgraduate training programmes. Flexibility 
of curricula was regarded desirable. 

Teaching of Baste Sciences 

Teaching of pathology and other basic sciences to clinical postgraduates was regarded 
important but it should be made clear that the aim of training is a scientifically oriented 
clinician and not a clinical scientist. Therefore the teaching of these basic sciences should 
form an integral part of clinical training and not given as an isolated attachment in a 
basic science department. 

Thesis or Disserlaihn 

There was considerable difference of opinion regarding desirability of a thesis being 
maintained as an essential part of postgraduate training and examination. In spite of the 
drawbacks of the time-consuming nature of the work it was still considered advisable to 
continue the thesis as a part of training and assessment. The quality of the thesis should be 
improved. The question of the thesis being submitted after the formal examination was also 
discussed. Whether the thesis should count towards the examination assessment ilselfi led 
to elaborate discussion and it was generally agreed that this should be so. Detailed 
recommendations about what kind of ihesis should be the objective have been made by 
various subcommittees but, generally speaking, everyone was of the opinion that the stress 
should be on accuracy ofobservatbn, scientific approach and good methodology. 
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MEDICAL EDUCATION IN CANADA 
Dr. J . Wendell Macleod 
Secretary, Canatfian Medical Collage, Canada 


IT is a great pleasure for me to be with >ou tonight and I would congratulate \ou on >our 
valour in coming m from the lovely evening for what looks like a lecture. This space 
on the programme originally was listed as entertainment and whether I can blend into the real 
entertainment that follows 1 don’t know : perhaps it would be as well if >ou would tjke many 
ofmy remarks in a somewhat light vein because they have been prepared, perhaps that’s not 
*he right word, quite hastily, 1 received your kind invitation to appear before you on my 
arrival here on Thursday, but we were engaged in so many interesting and of course very 
■'"portant activities on Thursday and Friday ihatlwassurc that I would have a good chance 
JO prepare during the weekend. However, my physical and spiritual adviser, Dr. Van Zilc Hyde 
with whom I travel whenever I can, commanded me to leave the city and go to t ic > nncs a 

Agra and FaiehpurSikri and that is where I spent 48 hours instead of preparirg a lecture lor 
you. So if l stumble over aoy notes, as I have some trouble reading my writing g tmeing a 
« now, 1 hope you will be tolerant. I propose to make a few general comments on Canadian 
rardicine and on the pattern of Canadian Medical Colleges of which I am the Stcrctary. i ni 
means that 1 am the servant of the twelve Deans of Medicine and, if you think >t is easy to inter- 
pret their desire, at all times. I can assure you It isn’t. So I frequently pursue rny 
“"hi 1 am checked and that happens quite ofteu also. Then I would like to ^ 
"marks on the Third World Conference on Medical Education that is to be held m Oettii 

w 1966. 

. Canada has 20 million people now. We aee matching such counliics 
'» one population. We hate about 22.000 doclocs, which is a luaunoos mint 
Mtorthe world. That gives a ratio of one doctor to S60 people, or 
"'fal rray, around 166 doctors per lakh of people. Wc hare had sin 
fnmmission on Health Services established by oor Federal Goiernmen . Canada last 
° » ttpott, Volnmc 1 in June, and Volume 2. I think, ‘ „r ,he 

*aek. This report incidentally has made radical rcrnjmmcn ^ hospital 

tattle country by medical care insurance arrangements. It is not i (.r 

“"“'•act that covers eter, Cnnad.ao cifzen. The medical ^ 

““'italori; eterjonc will pay a small prouium. The bulk of ,t wtll come cu, onhc^coun 
^ttal rerenuc and Ihe ad.antagcs of Ibis ate ibat it inltodocc. 

*^°omic cycle goes in a favouablc direction, morcofthe country 
**rv'S health, because it is considered to ben priority s°"l' 
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and all the more embarrassing because birth rates in relation to death rates all over the world 
arc moving along alarmingly. Canada in 1981, one of the census years, will have 30 million 
people if the annual emigration from the country matches immigration If, on the othet hand, 
we have a net annual immigration of 50,000 peopleayear, the population would be 35 million 
in 1981. It is considered by the World Commission that it would be foolhardy to expect to 
develop any improvement of the doctor-population ratio. 

Asa matter of fact, it is very hard to say how many doctors a country should have. We 
are always conscious of our large neighbour to the south of us and our large neighbour to 
the north of us is the same one as you have, Russia, and we are beginning to develop much 
more interest these years in Russian medical experience But we arc constantly involved in 
trends in the United Slates and generally we feel that we are part of the North American eco- 
nomy. North American is a euphemism because we always forget about Mexico, a country of 
40 million people which has a quite different economy and social structure, but from which 
there is a great deal to learn too. fn the United States there are about 188 doctors per lakh of 
people in the country as a whole But in the large States, such as California, it is in the order of 
175 per lakh of people. In New York City and other large metropolitan areas where there are 
medical schools and a concentration of doctors there may be over 200 doctors per lakh of 
people. Well it appears that no one of these places feels that it has too manv doctors and this 
has induced one of my friends to propose a new variant of Parkinson's Law, to the effect that in 
an affluent society, if doctors had dnbbled in at a constant and increasing rate, all of these new 
doctors would be assimilated, they would soon all be at work and m due course they all would 
be regarded as essential. This process would go on until every citizen had a doctor of his 
own. This has been predicted also for the beds. If there are unlimited financial resources, the 
community is rever satisfied with the number of hospital beds that can be provided. Perhaps 
not until iherc is a bed for every citizen and he is in the hospital bed all the time. 

Well, our proposal to maintain the present doctor-population ratio has to be considered in 
connection with the fact that over the last fifteen years one-third of all the new doctors registered 
in the ten provinces of Canada has had medical education outside of our country. In other 
words, we have been depending upon the activities of the universities around the world. We 
feel uneasy about that on two scores, one as an occasional twinge of conscience, but conscience 
is always a hard thing to appraise; we worry a little because this supply of doctors may 
decline. Since many of the immigrant physicians to Canada come from countries which already 
have much greater need of physicians, we hope wc be getting along with fewer from 
abroad. So the projections made by the World Commission have been predicted on a 
net immigration of doctors at 4C0 a year. During the last few years it has been between 400 and 
600.^ Then from 1971, 3.'0 doctors a year arc predicted and, by 1981, 250 doctors a year. I 
don t believe those are very reliable predictions. However, a calculation induces us to believe 
that we must double the output of medical schools by 1978 or 1980. And so there is a prospect 
of four or five medical schools being built in the next ten years Incidentally when I say 'medical 
school’, It IS just a form of speech, and we often call medical colleges ‘medical schools’. All 
of our medical colleges are faculties in universities. The World Commission’s report argued 
for an institute of health studies to be established, one that could look at all the activities in 
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ihe heallh field 2 nd be concerned with tbc supply of all health personnel. This is under study 
cow by the Federal Government’s Department of National Health and Welfare and, what they 
will think of it. I don’t know. The hope was that some such neutral body might appraise c\cn 
operations of the Government in the heallh field. For example, if the Government establishes a 
countrywide medical care insurance scheme, who should appraise its efficiency? It is very hard 
for me to appraise rny own activities, or for you to appraise yours. It is necessary to have an 


outside body do it. 

Someone did an account in our Medical Research Council office a few months ago which 

showed that the number of Canadians leaving Canadian faculties and going to American 
faculties of medicine was actually exceeded by the number of Canadians returning from medical 
school appointments to Canadian faculty appointments. Unfortunately, the Medical Research 
Council, which is expected to be very sophisticated in research design, did not go to the 
Ifouble in finding out in what fields these people worked nor what their academic grant had 
been, and just from my own acquaintance I would think that we tend to lost some o t e 
geniuses in the very junior grades, and get back some of our Canadians who o not qua i y 
for the advancement in the American institutions. One of the research projects o our 
As'ociaiion is to make a study of the supply of teachers for our faculties, starting ® 

Medical Science Departments. My associate. David Fish, who trained in Edmonton, Alberta, 

tnd the London School of Economics, has developed a questionnaire for all l e 

Pfj D. graduates of the Medical Science Department from 1946 on. and tlie 

Kturns are beginning to arrive at the office. From these wcwill learn w ut as 

‘he people, what their career moves have been and we hope to follow the group iha went 

‘0 »he United States, whether they returned or not. This possibly has some ® 

We have assumed that the move was entirely due . .,,u. 

netghbouf country. It has become customary just in the past year or two to say no, i 
«>ary, it u because of much better facilities for research* or 'for the pursuit of $ u > . 

F'sher and I. putting together gossip under the counter, are quite sure that t ere a 

,h,. E.,ry no« n Cnad.n who 

^by should I go back to that department where I couldn't raise my voice in ^ 

atmosphere was au.horitariL When I go, into one of the 

''*‘S«nsm and Pennsylvania and many other universities, amanwas ucae accepted.' 

®efilof his argument or his sictspoinl. If joo dclisered the goo s.^ 
the inlellecluai ferment in some of the Weslem umsennl.es .s a 
Madians say the same thing sshen they go to the British um.crs.l.es an 

on the eontinen. In other words sseha.e probably ‘’""f “mrmrar if 
-t shottcotningi that have oothing sshalcser to do with salary an re .^-jim-ntieg of 
;««sesomeof,„„r brightest people in escr, generation, iheo thrte .s the srd.m-nt, 

brilliant material to the senior posts. t, , arc dv'i.is to other 

c hive also become more conscious in our discussion o " a <a thin we arc 

^tries. \Vc arc actually gaming more academic 3 orawonun, 

8 and we have been sometimes rather slow to rccogoi'c ten •. j rcr -it. Some of 

‘^‘^’^g'ascisd.n-ercm.whoscappearance isUrfferent, whose culture » U. . • 
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our very strong academicians now are Europeans, or Asians who were screened by American 
universities, who had to leave the country because of the visa regulations and in all those 
instances when they come to Canada we have a chance to win their loyalty for a much longer 
period. Sometimes, however, they do go back to the States when the regulations permit. 

Our first and major medical colleges in Canada are about the same age as yours. The 
three or four larger ones were started little before 100 years ago. We now have twelve which 
stretch from the Atlantic Ocean to the Pacific Ocean, Two of our Universities are French- 
speaking and one of them, the University of Ottawa, is bilingual. 

1 might say at this moment that we are having a very interesting time in Canada. The 
Madras people would be interested because we are coping with a great renaissance on the part 
of French-Canadian citizens. About 30 per cent of Canadians speak French in their homes, 
and the Anglo-Saxons have tended to assume that Ibis group of people who were largely wood- 
cutters and free traders would take on English speech when they became smart enough to 
do it. But you know the whole French group arc undergoing a tremendous burst of energy 
and imagination. Montreal now either vies with or beats Toronto in its music and ils plays, 
and in the publication of literature. This ferment is touching medicine, and at the meeting of 
French language physicians in Montreal in November, (hey had a thousand doctors attending 
scientific sessions for full five days. They had on one of the afternoons a three-hour session on 
family planning. For this to happen in a completely Roman Catholic French-speaking 
community is quite latercstiog. It bad never happened before, of couise it hadn’t happened m 
any of the English-speaking societies either. But the French are looking widely at the problems 
that face them and I think if there is one thing that will prevent us from being the Sister State 
of the Union, it will be the fact that more and more Canadians believe in something other than 
the melting pot. We call it di-culturalism or poly-cultwralism because we recognise that both 
the Anglo-Saxon and French cultures should be encouraged. We should do the same with our 
very large Slavic and Germanic poulations too. Wei! this is something to gossip about much 
later. 

Our medical school classes vary from 50 to 150. And we have learnt one lesson in connec- 
tion with this. When I was the Dean, I joined with the others in saying we had to keep 
medical classes small because this was the only way of preserving the quality of medical 
education. And foolishly we used some arbitrary number. A class of 75 we thought was 
perhaps a nice ronvenient size. We. the University of Toronto, wliich is an outstanding 
university and its medical faculty is a strong one, has increased its class number from 125 
to 50 this year, and a few months ago, tbe University announced that it was going to 
build a new building and would have a larger faculty, and would take in 250 students. 
So this IS going to be very embarrassing so our trade unionists and medical educationisU 
^cause we have been talking in terms of a formula shat we couldn't substantiate. Everything 
depends, of course, on how the teachers reUte themselves to the students. The Toronto 
people are of course able to point to Michigan University which is taking in quite a large 
number too. 

Our pattern IS a mixture of British and Canadian in that the four interior medical schools 
have virtuaUy, for most of the students, a six-year course. Two years of Arts come under th? 
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An inieresling question to Canadians now should be; Why is it that after 1910 certain 
things happened in the clinical departments of the Amertcan universities that did not happen for 
twenty or thirty years or forty years in the Canadian universities? Within a year of Flexner s 
repotting, a number of the American medical schools had begun to consider how to place the 
clinical departments on a university basis. And in the following ten years a considerable number 
of old ones were converted into a univtisily basis which meant full teachers and clinical depart- 
ments with research Ubs related to the teaching wards and facilities for research for the teachers 
and students. Now, in Canada, the first step in this direction was not taken until 1919 just at 
the end of the war when in Toronto a professorship of medicine was set up. It was the first 
full-time chair in the clinical department in the British Empire. A few years later, at McGill, 
Dr. Mcakins came from the Chair of Therapeutics of Edinburgh to establish a university clinic 
at the Royal Victoria Hospital, and he likewise developed a good research group from which a 
number of splendid scholars have emerged. But ihis beginning was not followed by an exten- 
sion of the arrangements even within the same medical schools or even in the same departments. 
And, it wasn't until after World War 11 that full-time posts in clinical departments m Canada 
began to get going. Why was this? Wc don’t know. Wc hope that some students of history 
will do a little research on this thing Such things as (bis, however, may have played a pari. 
One is the economic difi'ereoce between the two countries. Another is the fact that we became 
Involved in two World Wars about two years before our sister nation Another was the fact that 
we had many close ties with British medical traditions. As soon as the British got going, they 
established. I think, something like fifty full-time clinical posts in the space of a five-year period. 
In 1911, Sir William Osier, who was a Canadian, came from McGill, and went to Philadelphia, 
went to Hopkins as a first professor of medicine and then to Oxford as research professor of 
medicine, wrote from Oxford to the President of John Hopkins and said that he hoped -that 
Hopkins would not go for this full-time teaching post in the professorship in medicine. This 
later was given wide publicity in Canada. Ii is jusi possible that was one of the straws that 
helped delay our movement. 

Now what about this movement m medical education, movement of experimentation and 
vital new life that many people think is as significant as the ferment of the Geman universities 
in the second half of the last century. Wc see Ihis movement in its crystal clear form in a number 
of the American medical schools. It started with the Hopkins development and perhaps it came 
out most clearly around 1950 in ibe new development at Western Reserve University in Cleve- 
land. Many Canadians went to Western Reserve and to several other schools that follow the 
so-called Western Reserve Pattern, and ibcy looked at it and saw activities that had to do with 
the correlation clinics that integrated teaching, muUi-disciplioary laboratories and some other 
mechanical devices. And they also noted that there were about three teachers including research 
fellows for students at that university. So they said. ‘Well, this has nothing to do with our 
Canadian scene. We will never have as many teachers.* With a great sign of relief, they found 
that they don’t have to do more thinking about it. But you know the kernel of the Western 
Reserve movement and it bas not been confined by any means to that university. I think it is 
really a matter of taking a very clear and honest look at the job of a medical school. 
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and the Royal College was asked to do it. And it took it, 1 think, quite fairly as a duty. 
They saw that it was best equipped to do it. So, begining around 1945 or 1946, examinations 
for certification in each of the specialities were held as well as the fellowship examinations. 
The period of training was about a year or shorUr. It is now five years’ training for fellow- 
ship after the rotating internship for the culification examination. 

One problem has been that only about forty per cent of candidates were getting through 
the fellowship examinations But, in the case of certification examinations, about eighty per cent 
were getting through. This gave rise to some alarm because it looked as though, as the years 
went by, there w ould be thousands and thousands of specialists in Canada w ho would be outside 
of the Royal College. They were not fellows. And we had meetings after meetings oser 
the last ten years on this matter. It isn’t solved as ycl. But I think the trend is toward a 
single standard of training ard a single examination standard. This is probably not feasible 
in the opinion of some of us because the purpose of fellowship originally in Canada as in the 
other Royal Colleges was to establish a hall-mark of academic attainment. In the case of 
the certification it was to guarantee the public that a doctor was a competent specialist in 
that field, and it is quite clear that in some of our speciality fields we would never have had 
specialists if we had depemled upon fellowship examin.'tlions alone. Our Royal College functions 
include four stages in tliis connection: scrutiny of the credentials of the candidates; 
accrcdiation of the training programmes which arc fixed for all of the spccialitie and are of the 
same duration for all of the specialiiies, which h a bit of a conundrum if you think about it 
pedagogically; the approval of hospiitals for postgraduate training (at the beginning we 
approved many hospitals that didn't merit it). I think it is quite clear that the modem 
hospital now dealing with a wide variety of problems has to have full-time 24 hours' coverage 
and needs something along the lines of an advanced Ornish Registrar. This is what hospitals 

will have to pay, for a man getting good salary will work for several years perhaps. The 
Royal College is tendiug now to rely more aod more on university alfiliations. It is found 
that the medical faculty has the most neutral opinion of what is good or what is bad in 
training standards. Our major problem lies in the fourth of these steps— the examinations. 
1 have mentioned the high mortality, and at present both the Royal College and Medical 
Council of Canada are looking into a complete revision of their examination procedures. 

I would like to say just a little bit about the thesis. As an educational instrument, 
should we have the thesis? We have asked this ourselves very often. Our experience with 
the thesis has been limited to three main kinds of experiences. The first is the scholar 
with the Ph.D. in physics or physiology who enters the study of medicine. And his thesis 
has been based on a real experience in research approved by the graduate faculty of the 
university. At least twice in the course of iu preparation, his plan is scrutinised at a 
meeting of the supervisory committee which is usually inter-departmenial. He has had 
continuous coi tacts with his professorial supervisory for a minimum of two years and in 
fifty per cent of cases the Canadian Ph.D takes more than fiv; years to attain. A completed 
thesis IS worth publishing in the form of one or more papers in the scientific journals. 
Well, that IS one kind. It would include a few medical graduates who have taken Ph.D. 
work la preparation for a scientific career. In cither case, the only criticisms are that 
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sometimes the whole process is too rigorous and sometimes it is too narrow and we 
occasionally encounter, for example, a physiologist who knows a great deal about regulation 
but is not very scholarly in his understanding of neuropoysiology. But in the main the 
Ph D is an admirable yardstick for measuring scicntidc discipline and potential. The 
second one with which we have experience is the blaster's degree which may share many 
of the characteristics of the Ph.O. It includes some more mediocre students who have been 
rejected at the medical schools and who go into graduate studies in the hope of improving 
their acceptability for admission to medicine. This is often patently a waste of time. 
The same students would do much better putting in work at a broader Ie\ el. The third 
group is the groduates of European universities who have written theses for undergraduate 
degrees or later for the M.O. But we have a great doubt about the value of the thesis to 
the majority. Too o^en it has meant spending many hours accumulating uncritically a 
raft of book knowledge which is then bound, sometimes at considerable expense to the 
student, and becomes lost amongst hundreds of similar theses piled on the shelves in the 
offices of the Deans and Department Heads. I have seen them in several countries of the 
world. At the same time such students often lack the most rudimentary discipline in practical 
clinical methods and 1 think (he same problem applies to the graduate or pistgraduate 
training in the residency. I think in Canada we are too pragmatic and would do better if we 
had more deliberate expression of studied opinion io a disseriaiiou that would sot go on to a 
shelf but would be (he preseotation of a subject at a staff meeting. This opportunity turns up 
regularly. This we would think is the best way to develop (bat aspect of its development. It is 
still an open question, however. 

1 thmk I had better say just this about (be Association of (be Canadian Medical Colleges. 
It was once the Deans' Club when it was formed in 1943 to meet some war-time problems. 
But now since 1962 we have a secretarial and, io addition to the studies that I have mentioned, 
we are canying out one on (he cost of medical education to (be university and the cost of the 
educational activities to the teaching hospital. This is carried out in collaboration with the 
Canadian Association of the University Duvioess Officers, and with a group of hospital 
administrators. We are also going to have to study our icacbing of prevealive medicine. 
Preventive medicine in Canada is our weakest medical faculty field. The professors arc 
worried about it because when (hey look at the ascending line of development in the other 
departments, which is measured by budget or number of faculties, or production of research or 
published papers, preventive medione is almost standing still. We are going to have a 
conference on it and we should probably aiterpl a survey similar to that conducted recently 
>a the United Suies by Shepart aud Ronnie and published as a supplement to (he .Milifiank 
Memorial Fund Quartctly in October. I thmk this is only one of the lessons that I woujj 
put down for mention because I think it is to importanU Wc have as President Dr. Jack 
P. McQuarry, Dean of Mcdicme at the Uuiversity of DritUh Columbia, vnhora soasc of )oa 

nay recall as a Colombo Plan lecturer with Dr. ftnfieJJ and Dr. Rajchcur of Ouawa a few 

years ago. Dr. McQuarry has a profound conviclioa that it is imporunt for people »};<, have 
different slants on the topic to get around the table and talk it over. And so when he becaaa 

the president of our Association, he csubliihcd the policy of lo'itiog to every oa« cf oar 
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executive council meetings, 3 rcprcsenlslivc from the Govcromenl's Depattment of Health 
and Welfare, Dr. K.C. Sliaran, who visited India tome jeats ago along with the General Secretary 
of the Canadian Medical Association This was objected to first by some of our Deans who 
felt that they were being mixed up a little bit too much with the market place. But, believe me, 
to have education problems understood by the leaders in the medical profession is the most 
important thing to aim at. We also have the Royal Coticss u*UJlIy represenleJ by the P/esidenl 
and someiiracs by one of the Deans, and we invite the President of the Medical Research 
Council whenever our agenda lias matetial on it that would interest him That is one lactic 
that I think may be worth while. 

One should talk about these things only with the greatest of humility because it is hardly ever 
possible to transpose one way of doing things in another country. I had an occasion to visit 
Colombia in South America not long ago. and as Dr. Van Zile Hyde mentioned m the lecture 
the other day at the Institute in Delhi, that Association because of nt special situation there is 
able to do many things that will be dilTKult to achieve elsewhere, because some of its members 
have been Ministers of Education or Ministers of llcalih in the past They have been able to 


put through legislation that gives them extraordinary power, and 1 think, in the public interest, 
because of the setting there. They inspect the hospitals for internship, they inspect the hospitals 
for residency training in the speciality They set the examinations for specialities. We will 
follow that with a great deal of interest. 

In closing, may I make the simplest kind of statement about the World Conference to be 
held here in 1966. 1he title is 'Mediol Education, Factors m the Socio-economic Development.' 
and the relevance of that title is ijuiie apparent if one considers the problems of medical educa- 
tion m many parts of the world. The conference will be held under the auspices oftbe World 
Medical Association co.sponsored by the World Health Organiaaiion and the Pan-Amcricaa 
Health Organization, .ind wuh the coliabration of mtcrnaiional and national organisations, 
associations .nnd foundations. The host is the Indian Medical Association with the support 
of the Covernment of India and wuh the co-opcraiion of the Assuciution for the Advancement 
of Medical Education ll.c Indian Academy of Medical Sciences, the Medical Council of India 


and ihc University GranU Commivsioo and some similar agencies. The President is our 
distinguished Chairman this evening, and the Deputy Chairman will be Professor R. V. Salhe of 
Bombay. Eight Vice-Presidents are being invited to represent ibe various world regions. There 
willbe 16 Indian Deputy Vicc-Presiaeolsappoinicd. The four major topics for seminars will 
be: (1) social change and scientific advancement— iheir relation to medical education; 
(2) medical education and the national culture; (3) organisation of the medical curriculum 
to meet the needs of the society; (4) planning new programmes in medical education. 1 won’t 
deal With the commutee structure that is setting up the conference. You will be hearing a great 
deal more about that later. But there is a clause here on membership which is of interest. 
This, by the way, mil be a work eonfirrcnce rather than a conference wuh many speeches, ft 
will be a little bu more like a W,li.O. Special Conference where there will be background 
papers for the delegates to study before they come, and there will be a few keynote speeches. 
Most oftbe conference will consist of group discussion. Each national member association. 


each school or college listed or eligible to be listed in the W.H.O. Directory of Medical Colleges. 
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and each ministry concerned with the theme of the conference, that would be Education and 
Health, of the Member Nation of the United Nations or its specialised agencies, will be invited 

to designate two individuals to serve as seminar participants. There will be three types of 
membership in the conference: the seminar participants as mentioned will be individuals 
invited to speak and individuals representing National Medical Associations, Ministers of Health 
and Education and Medical Colleges; the general participants will be physicians and other 
interested individuals from countries other than India. Genera] participants may attend all 
plenary sessions of the conference and the seminar sessions held in the auditorium. They may 
not attend the other seminar sessions and the discussion sessions. At the seminar sessions 
the general participants may send written questions to the Chairman, but not participate iii 
general discussions. Observer participants will be physicians and other inlercsicd individuals 
resident in India, and they have the same privileges as general participants. 



WHITHER EXAMINATIONS? 

Dr. J<m!n P. Hubbard 

Execuii\e Diieaor, National Board of Medico! Examiners, Philadelphia, U.S.A. 

MR. PRESIDENT, MEMBERS OP THE ASSOCIATION AND FELLOW-GUESTS TO 
THIS MOST INTERESTING CONFERENCE : 

TF I had needed a demonstration of your interest in examination, I assure jou, )ouga\eit 
to me in full measure at the concluding pari of your afternoon conference. During the 
past year or more, the Office of the National Board of Medical Examiners has been 
priAileged to welcome, first, Dr. Reddy, Director of your Association, then, some months 
later, jour eminent and distinguished Pathologist, Dr. V. Ramaliogaswamy, and, shortly 
thereafter. Dr. Rao, soon to become your Director-General of Health Services. Each of these 
representatoes of jour medical profession spoke very earnestly of the interest that jouhasein 
the problem of examioations and the problem that jou share with all of the nations In deter* 
mining the roost effective method of assuring a bi^ quality of medical education and medical 
care for your people. In particular, theyspokeofyourobjectise, discussed at length in this 
conference, todeselop jour own standards for advanced professional competence, rather than 
continuing the custom of having your graduates travelling abroad to collect additional letters 
after their names and relying upon the examioations and qualifying systems of the Royal 
Colleges of England and the specially boards of the United States. 

It was very clear to me in these discusrions with your distinguished colleagues that jou see 
both the challenge and the opportunity of the task that lies before you to setup a uniform 
standard of postgraduate education designed fortbe needs of India. When, therefore, you 
honoured me with an invitation to attend this conference, and to participate in your delibera- 
tions, I was very pleased indeed to be able to accept your invitation. I bad not, however, 
anticipated the further honour of being asked to address you this evening. 

You have asked me to speak on the topic Whither Examinations? Before we can talk 
sensibly about where examinations are going, we should consider briefly where modern exami- 
nations have come from. 

Let me take you back to a time, nearly 200 years ago, when some obstreperous colonies 
across the Atlantic from England were making a fuss and declaring their independence. When 
these colonies became the United States, this new zution had only three medical schools; there 
were only 400 physicians who had any formal medical education and only 200 of these held 
medical degrees. After independence, there was a rapid proliferation of medical schools, too 
many of which were more interested in the fees collected from students and in the printing of 
diplomas than they were in the standards of medical education. Something had to be done. 
What was done was typically American! Each state esublished its own separate examining 
and licensing board. This development was accompanied by two new problems. There was 
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no uniformity from slato to stale in the culture of aamiitations and hence in the qualiDcation 
forthe practice of medicine. Secondly, t,beu a physician wanted to move from onestale to 
another, he was required to take another set of ejaminalions administered by the slate he was 
entering, despite the eminence that he might have already achieved In his protosional career 
To alleviate these two problems that we had made for ourselves, it was proposed that a Nattonal 
Board be established to prepare and to administer ciaminalions of such a high, uniform quality 
that those who passed these esaminations could be recognised as qualified for the practiK of 
medicine in any state without further examinations. Who should be given te msponsi ii 
for these examinations! It was thought best not to place this responsibility in the Arnencan 

Medical Association, the Medical Colleges or a governmental agency; rather it was draded t 
create an independent ageney with representation from the American medical 

Association of American Medical Colleges, the State Examining Beards ” 

Services. Thus there was born the National Board of Medical Examiners tn “ 

ago. Ut me interject at this point-1 must hasten back from this conference tn Older to start 
the 50th Anniversary celebrations of our National Board. 1 mention this to ^ 

I am unable to stay here longer, as I would wish, and accept the tuvilations of so many of you 
to see more of medical education io India. .. .u Ht.ffrm?ne 

So, the National Board of Medical Examiners was boro and 
howto develop examinations suited to fulfil its lesponstbtlilies. ° , 

that a Commission was appointed and sent to England to study the examinations of the RoyM 
Colleges north Exarninmg Board, of England and Scotland. 

athoL, a prized picture of the members of this commission, ^ 

his garden in England, only month, before be succumbed to P°aumonm. _ Upon 
the United States, the Commission recommended the 

that they had obsersed in England. Par. 1-a written irr'S^l S 

Part ll-a written examination cohering the choicalscicDCcs. and Part ^ Kailonal 

bedside and oral examination. This was the method n'bc Unhed 

Boa.dun.il 1950. By this time the science of testing J" 07. 

States. Objee.iseme.hodsof.es.ing.ndassessm_en.luvebeentoeloprf b,^ 

become known as ••Multiple Ch°“' Examiner., undertook 
our school and college i) stem. Wc, at the Natioiui .oHeterminc if they were 

aniolcmtitctwo-yeatstudyorihesc ‘ We chuiged part of the written 

applicable to the assessment of medical 

exammation into the multiple ebote foem^ examioation in 

A careful ilatislieal analyitl of f.voueed the multiple ehoice fona. It 

eomparUon with the leadi.iooal esm y e u consexled other examlnaUon. 

prosed to be a more premse h”** Erica] taalisix fa. cured the maldple choice 

to the multiple eho.ee form »"** «* tout that we proceeded u coa.eet 

leehnique. The result, of Ih.x science.. nj Pan II m the dinieal xubjects 

alloroorwruienexaminauoniorPanl o-ar atientioa to ou. Pxxl 111 

.atotbisnewfonuorexamnuliom A ) Boxed Exaaia.tion. lhatcosto 

esamicaiwn. This is the final part of the »enc» 
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in film libraries of the American Medical Assocfation. the Public health Services and the Asso< 
ciation of American Medical Colleges, but we do not find in these films useful examples for test* 
ing purposes. These are all made for teaching purposes. The purpose of a teaching film is 
different. It wants to point to something. Very often this is done with an arrow. There is 
also often a sound script along with the picture and a desciiption, focusing upon what you are 
teaching about. The film for testing is very dilferenl. You want the candidate to see; you want 
him to see fairly in certain situations in which he must sec closely, so the camera is brought close 
to the patient. We have discarded the idea of getting from the large mass of teaching films that 
are available in the United States films suitable for our purpose. What we do now is to select 
a patient very carefully with an objective to what we wish to demonstrate, then we have the 
services of an expert camera crew that come into the hospital, set up shop there and the pictures 
are taken. Now, as the candidate sees the picture, he hears no sound and he is instructed ahead 
of time to watch very carefully and he is told that be will be asked questions about the patient 
as soon as the picture is finished. 


We have now been using these films for about three years and we have learned through 
experience some of the things to do and some of the things not to do, and, as we are now using 
them, they have become a pan and we think a valuable pan of our assessment of clinial 
competence. 

It IS a considerable logistical problem to undertake this kind of examination in that we have 
copies cf the film made, sent out around the country, and the candidates in some sixty centre! 
throughout the united States will be seeing films such as this on the next examination date, 
which happens to be March 3rd. 


a good lonj time in the movie to observe ai be would observe a 
na t o 1, V. 0 I* J-M ■» lest this .u„bute of the caodidate, io 

Is IL . T'.' ’foil "" nerru ibat the power of observation is one of the 

”°t bre .b ' " h “ raperienced pbysiciao. We feel that we can measure that 

attnhute through this manner of testing. 

limes with a cardial Mndiiktc considerable time to note the pattern of the respiration. Some- 
rate is rapid wheth '*** can detect whether or not the 

m n i”,he «« «how such things a, the engorge- 

of the candidate'^ir'tak”” ''''*** sound lo order to obtain an assessment of the competence 

tolaur^r Ato bobSl^bee^V^ we bod it difficuit 

about all you ate v . ™ ■''™1 and really 

said to 

only to observe certain sites, but what co^usT ”7.” , 

sense, one Of the best types of s.tua.ioo .bat ca. "be'^d^rL.rbrr ^^7 
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elicitiog reflexes, bebanour of the patiCDt, the gait, the Romberg'Hoflhiana siga or somcihiog 
ofthis sort or the Babiaski, Ashcrc sign of respoase— all of these necrological sign* require 
cx>tioa and this type of neurological examinatioa is one of the features of the examination 
that lends itself most readily to testing by motion picture. 

IVe have the second section of our Part Iff examination nbicb does not require motiba; 
this ne speak of as stills. Perhaps there is a picture of a patient that uould be used as 
an example demonstrating endemic goitre, or demonstrating some cbaracterUtic, possibly 
coDgeDital, anomaly. These things do not require motioD; ibey are incorporated into the 
second section of sibat is now the Part lit examination. 

At this pomt, we have examinatioa booklets before the candidate and ne ask him to open 
his examination booklet and to answer the multiple choice examination questions. Time does 
not permit me to read all the test questions to you; there is a series of 37. Questions on the 
obsenation: What did he see? Did be see what was there before him to see? Then, secondly, 
we ask him for conclusions based upon hts observations. As. for example, there is evidence 
of paresis of the ocular-motor nerve, uochlear nerve, the abducens nerve, correct response 
from none of these. And then weask him to make a diagnosis. We give him a list of some 
dozen diagnoses and ask him to choose amongst them. Then perhaps we will give him addi* 
tionil information on the printed page. And we ask. “What do you think of the diagnosis?' 
So. tbit really is a sketch of our flio procedure. 

Let me pass on to the next portion of our Part III exammation, which is designed for a 
somewhat diferent purpose, to determine the candidates' ability to resolve the problems 
presented by patients and to manage these correctly and appropriately. We try to stimulate 
the situation where a house-officer may be called to see a sick patient who perhaps is in the 
raergency room, just brought in. Here is a problem. He has to study the problem. Let us 
assume that there is no senior pfa)sictan to tell him what to do. He hat got to make ibe 
decision. Thiop happen as a result of what be dcci. and then a new problem is created. He 
may have ordered a laboratory test; he gets the results of the laboratory test and then with 
additional iaformatioa be has a new problem. This it the tiloatioa that we have tried to 
stimuble in a new testing technique; becauseof its resemblancs to programmed leaching we 
have designated this as Programmed Testing. It is bated really upon a tequeatial unfoMiag 
of the problem just as it might happen in the admitting room, in the eaagescy ward, bospiul 
clime, or probably the doctor's own office. This is a new. rather unfamiliar, i)peof procedure 

trhh (ise aadnitie M be (adltr f^aiSitc ttiih 

VO »e give him a sample problem that it over-simplified to that he can get some feehsgofthe 
method before be begins the real examination. 

This is printed on the back of the test booklet and the candidate it told to practice with 
this to become familiar with the method before be goes co to the lot jtsdf. Here, you are told 
cf the lituation in the emergency room and go to tee a patient; be bat Kustoaul breathing. 
Lise3eballiaresort.hii ByPiia lCOy70. there d no evidence of trauma- WbatwoaU)ou 
do? We wanted to male tbit juvl at clearcvt at we could that the patient wai in dubetie 
coaa. And then p»e the candidate a scries of tome half a doren or dorca cfccucct of ihinjr 
that he can do. The nett ilide showt only three* of the choices that we are ofetisj luo bes 
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Actually, the series goes on to about eight here. What would he do? Would he order a 
gastric Usage and send the gastric contents to the toxicology laboratory; in other words, does 
he think this is a patient acutely toxic? Poison perhaps. Would he determine the blood 
glucose concentration? Of course, that is really what he would want to do Suppose again 
he were asked to examine and he said: he is a comatose patient — I am going to do a lumbar 
puncture. We give him a choice to do these things. He isinstructedtogooverhere— 
actually on the examination book there is a block of ink which he is instructed to erase if be 
wants to do that thing, make that action as the choice. So. select the choice determine the 
blood glucose concentration. He then takes the eraser which we provide, erases this block 
and then in the next lantern slide there is revealed under the erasure the information that he 
would get if he sends this blood specimen to the laboratory. Suppose he wanted to do a 
lumbar puncture. There is not a senior physician there telling him no, don’t do a lumbar 
puncture. So, he does a lumbar puncture. And he would erase this block and he would find 
there the blood-pressure, spinal fluid pressures normal He would get the clue that he was 
on the wrong track and he had better get back on the right track. 

Now this examination is scored by giving a plus score to the correct response and giving a 
negative score for a wrong response, or for not doiog the right thing. I am sure that you will 
agree that failure to do the right thing can be just as bad as doing the wrong thing. 

One of the criticisms that you often hear made of multiple choice examinations is that they 
are picking away at isolated pieces of information and they do not do what you as an examiner 
want to do, to determine whether or not this individual reaiJy knows how to solve a problem. 
I will answer that question by reading you just one question that happens to be out of the 
physiology text-book. I hold in my hands here. National Board Medical Examination, consist- 
ing of 17 test booklets. It covers five testing days. The physiology examination was a two-hour 
examination and, if you think it does not lend itself to problem-solving, let me read the 
following: 

"Mean pulmonary artery pressure in a 25 year old man was 15 mm. of mercury. After 

the right pulmonary artery, was occludcl by a balloon aatheter, pulmonary artery pressure 
rose to mm. of mercury; before and after occlusion, left arterial pressure was 0 mm. of 
mercury, the cardiac output was 5 litres per minute. Assume the blood flow was in the right 
fben four or five questions about the situation, the first 
0 w ic IS. Following occlusion of the right pulmonary artery, pulmonaryvascularresis- 
tance m the left lung would have been: (I) Half of its value before occlusion (2) Jofitsvalue 
before occlusion (3) the same as its value before occlusion.” And so on. 

I do not think I should go on with this particular problem to impress upon you the fact 
that this IS a problem-solving exercise. In the clinical field, we reproduce skull roentgenograms 
for differential diagnosis. ■ 

Here then are some of the techniques we use for objective, impartial, precise and reliable 
assessments of medical knowledge and clinical competence. 

Quite obviously I have had lime to touch on only the highlights. If you wish to study 
these testing methods in more detail, or to sec copies of our examinations, such as these, 
arrangements might be made for you to do sq. Off- if joy should wUh to know how your 
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REPORT OF THE CONFERENCE ON POSTGRADUATE 
MEDICAL EDUCATION IN INDIA 
V. Raxiaungaswakii 
{Genera! Rapporteur of the Conference) 

means harmony, ^or/oif means to convey, but a rapporteur is not a harmonizer; 
he is simply a reporter. My defiDition of rapporteur, especially a general rapporteur, 
'S one who is given the impossible task of summarising all that has been said in these three 
days— 150 papers, thousands of words of discussion. The area covered is so vast, and our 
Mctional chairmen and rapporteurs, and the sub-commiltec chairmen and their rapporteurs, 
ave done such a splendid job acquainting you with what has happened in their respective 
‘‘tsas that my reporting can at best be sketchy, personal, and perhaps even biased. 

To my way of thinking, the raison de etre of this conference is the conviction amongst us 
* at further education is needed in whatever branch a physician chooses to adopt, be it general 
practice, specialist practice, teaching or research. We have undoubtedly repeated ourselves at 
_ tncrcnl times, and might even have indulged in pontificial sermonising. That is inevitably so 
la every medical education conference. Perhaps we can take solace tiom We Autocrat of the 
takfast Table who says, “a thought may be original although you uttered it a hundred times, 
as come to you over a new route, by a new and express train of associations.” 


THE PRESENT SCENE 


seems to have gone wrong with postgraduate medical education in India today. Wc 
perhaps, sometimes utterly frank in acknowledging ibis. Wc 
ourselves about the lack of intellectual content in our postgraduate education. 
*hat wc do not give enough practical bias in the training of our physician*. Wc 
® ecn feeling that the duration of traioiog has been somewhat short. Wc arc acutely 
We of some of our glaring dehciencies in producing teachers of quality. Some of you wjU 
ember how this has been a recurring theme at our previous confcrencei. Wc are not at all 
' led ttiih i},g quality and motivation of the average type of postgraduate student that 
. '**°'*** Wc have several pangs of cooscieocc, outwardly expressed or inwardly felt, 
'Jt methods of assessment. We have been reminded by Dr. Alex Sleigman in his wotling 
^ of the Flcxncfian dictum (bat postgraduate education is not a repair shop. It is a 
0 ^ ‘Nation of something begun at the undergraduate level as a life-time study. 1 think 
^^'“ody perhaps means this when he says in his working paper that ihu is a mile* 
^ the education of a physician, hopefully not a mJI-stone ! 

THE TEACHOfS TESTAMENT OF FAITH 

Thu ‘fio arch of higher learning is the teacher, as Dr. Viswaoalhaa put il. 

'■^bicct received considerable attention on the first day of our discussion. The teacher's 
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opinion from the clinical and pathology groups that «e should prolong the duration of training 
for a postgraduate student by at least one year. The recommended pattern runs as follows: 

4i years of undergraduate study, one year of rotating compulsory internship or house* 
physlclansbip, one year of post-registration house-physicianship, and three years 
of postgraduate study in the speciality. In the basic sciences loo, in one way, this has 
been achieved in the sense that three years of formal training in a department is 
considered necessary, the only difference being that they do not insist on a year of 
post-registration house-physicianship. Incidentally, this double-barrelled term, 
‘house-physicianship,* arouses pleasant memories of two very delightful contemporary 
works— rAe Doctor in the House, and The Doctor at Sea. We all fervently hope 
that this increase in the duration of training will be matched by increasing the learning 
opportunities for students. Otherwise, this recommendation ttill'be deprised of its 
significance. 

ASSESSMENT AND NATIONAL EXAKUNATION 

The stimulating address of Dr. John Hubbard has, as our President remarked, opened a 
Dsw vista acd many of us have been moved to re-examine our assessment system and a cautious 
approach his been put forward that vve should consider the increasing use af objective methods 
cf examination in our assessment progratTune. The Biochemistry Croup has even gone a step 
further and according to them it is possible to test the teaching skill of a postgraduate student 
giving him a suitable teaching exercise. Dr. Kasliwal was gisen the task of piloting the 
‘lup of National Examinations, He told us that the function of National Examinations is to 
explore knowledge over a wide held, that uniformity and not rigidity, standards and not stan- 
dardisation, should be its objectives. I think 1 am right in saying that there is a scry remark- 
able measure of agreement on the need for National Examinations. 
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testament of faith as laid down by our Uijiveraty Education Commission perhaps has nothing 
to parallel it and is equally applicable to all that we said about teachers in medicine. This 
testament is in three parts: “(0 translation of the intellectual and ethical heritage of 
humanity; ( 2 ) enrichment of this heritage and extension of the boundaries of knowledge; and 
(3) development of personality.” We are told that teachers are products of Nature. If they 
are bom, bow have they been bom? asks Dr. Small of Edinburgh. If they are not born, 
let them be born, says Dr. Dakshinamurty of Andhra. The heart of the matter is that we have 
moved a long way in recent times from the concept that a good teacher is nothing but a 
product of genetic make-up. Educational science tells us that both the art of teaching and the 
techniques of teaching can be cultivated, and Dr. Rajapurkar and Dr. Sarbadbikari addressed 
us on the first day on this problem— educating educators in the science of education. We 
have also bad our lighter moments in discussing this. "Those who can, do, those who cannot, 
teach,” is a Shavian aphorism, I guess, which Dr. Small has told us. Dr. Sarbadhikari’s 
presentation bad one note in it which particularly appeals to my background as a pathologist. 
The postgraduate student in clinical sciences is likened to a toti-potential cell. The three 
potentialities he mentions are the doctor, the humanist and the artist. 

HOW MUCH RESEARCH 

Apparently, Dr. Cbatterjee of Calcutta who, incidentally, has forty years of teaching 
experience has not been able to find a clear distinction between a thesis and a dissertation. 
There is much concern amongst all of us about the quality of the theses and disserialioos 
written as partial fulfilment of postgraduate educational requirement. Dr. Basu described it 
in a rather telling manner by saying that many of our postgraduates when they write a thesis 
excell in "second-hand copywriting.” There has been a considerable difference of opinion 
regarding this subject, but I sense the general feeling that it is a good thing to insist upon 
writing of a thesis or a dissertation as a formal requirement. As Dr. Wahi said, this require- 
ment is meant to be an initiation into research to generate habits of inquiry, habits of specu* 
lation, of queitioning, of penetrating doubt, of accurate obsenation. A significant step taken 
in this direction baa been that the last date for the submission of a thesis or dissertation could 
be made more flexible than at present and that it could be submitted even after a student has 
qualified at the formal examination. This I am sure will help to remove the element of tension 
from the mind of the student, leaving him flee to learn. We also warn to remind ourselves of 
the point that Dr. Van Zile Hyde made on the first day, and subsequently reiterated by other 
speakers, that we should not allow this emphasis on research, thesis or dissertation, to overload 
the student s work and to vitiate primary attention to the subject-matter. 

DURATION OF TRAINING 

Wc have moved a considerable distaiKC in recent months in our attitude to the duration of 
training for the postgraduate student. The crying need for specialists has resulted in the 
failure of all attempts in the past to prolong the period of training. Dr. Wig, on the first day, 
set Ihe keynote to this, which had a salntory effect later on and we now have a unanimous 
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no less important in nursing educalton than in general postgraduate medical education. 
Nursing education is now moving towards the university, as veil as to the area of public health 
and the rural sector, but Miss Adranvala did after all assure us that nurses will not leave the 
hospitals, an assurance received with much relief by the doctors. 

CONCLUSION 

Yet another confereoce is coming to a close What have we achieved? This, I know, is 
the constant question on the minds of all of us. In a few days you will receise an evaluation form. 
Some questions have been framed; you do not have to sign it if you do not wish to. And 
some answers are solicited of you regarding your free and frank appraisal of the way this 
conference has been organised and your suggestions as to bow we can build upon this structure. 
We have embarked on a great and exciting enterprise in these three days. We have at times 
been Utopian. We do not legislate; we air views and we hope we take back some at least of 
the others’ views which may exert a beneficial influence on us. There has been some intellec- 
tual and spiritual refreshment, I hope, although 1 use the word ’‘spiritual refreshment" In a 
restricted sense only, undoubtedly in the nobler seme. We leave this conference with renewed 
dedication to the trainiog of the physicians of tbe future. 
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there should be some flexibility in the available academic posilioDS in an inslilulion and 1 am 
reminded of the suggestion by our worthy President made to the All-lndia Institute of Medical 
Sciences in Delhi that we should have floating professorships in order that we may not have to 
wait for long procedures to be completed before we can offer an attractive position to a pro- 
mising teacher or investigator. We have also talked about salaries, and this morning we have 
had a particularly interesting, if slightly heated, discussion on private practice. When does not 
this subject elicit a heated discussion? We have also talked about continuing education. We 
have been deeply concerned about the neglect of educational opportunities for general practi- 
tioners. All this and much more came under discussion. 

THE TEACHING HOSPITAL 

Dr. Joglekar and Dr. K. N. Rao have posed some very important problems regarding the 
leaching hospital. While we are expanding the opportunities for postgraduate education, they 
have reminded us that we ought to look very carefully into ihe attributes of a teaching hospital: 
its structure, how it should respond to the needs of education and research. Dr. Santokh Singh 
Anand told us how an out.patieiit department should be devised so that it could be a learning 
place. Dr. Joglekar painted a picture of the anatomist percolating into the autopsy room, 
surgical clinics, and radiology department. Clinical groups want to go to basic science labora- 
tories, basic science groups want exposure to clinical challenges. We have thus accepted a two- 
way traffic. This certainly is to tunc with the principle that Nature abhorrs one-way traffic. 

Hospital Administration came in for a discussion this morning. Regional Hospital Boards 
and Regional Postgraduate Committees have been advocated by Dr. Rao. This is an impor- 
tant area where practical improvement can be brought about through the opinions of this 
Association. 


NON-MEDICAL TEACHERS 

Non medical teachers and the contribution that they can make towards teaching and 
research in our departments has been one of the most notable points that came up for 
discussion in several groups. I think we have made a truly significant advance in this field 
and although there is no unanimity of opinion on how many positions should be open to them, 
or, as Dr. Wig has asked this morning, “should you block a brilliant non-medical scientist of 
excellence from rising to the position of a head of a department, because be has no medical 
degree?’ We have moved a long way from the rigid positions of the past. The problem of 
pattern of training for non-medical scientists has been gone into and some of the Basic Science 
Croups have given detailed programmes of training for non-mcdical scientists. 

NURSING EDUCATION 

The nursing profession is wanting to move away from the time-honoured hospital school 
training programme, the preceptorial pattern with which we are all so familiar. As Miss 
Adranvala said, nursing cannot fulfil its mission today entirely if ii is confined within the 
hospital walls. I’xychology, sociology, philosophy and educational principles form an impor- 
tant backdrop to nursing education. Faith and capacity to respond to a learning situation is 
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1 hope that ibis attitude of the understudy for a $ood teacher vUi be appreciated by all of you. 
WTsea I say understudy, it need not nnessarily be under a good teacher in e«ry respect. Wc 
cannot alnays be understudies to good teachers. But the faults the teacher males are as good 
to you as valuable lessons as the good points that he tries to emphasise. And to that eatest, 
therefore, it is good that the Assistant Professor oi Lecturer sits with the Professor when he is 
taking a class and sees how he puts his ideas across and bow be rouses the minds of students. 
Just as, when you are gising an oration to an assembly, yon will do well to watch the response 
of the assembly — the glittering eyes, the smiles, the occasional dap, aud sometimes the 
snarling faces of your audience — you will learn whether you are teaching them or not. 

Dr Ramalingaswami and many others hate referred to the place of libraries. 1 am a great 
belierer in the utility of libraries provided they are used properly. There is no use, and I hate 
had the misfortune to see this, to have a number of beautiful books but dusi-iaden. r.ever 
removed, never utilised and the library hall empty- If a library is to be well used, there should 
be good cataloguing, good iadexiag. there should be people who can get you what you want 
tthea you want it. and that is the reason why. for instance, the University Grants Coa« 
raissioa has pvenus the permission to utilise 15 percent to 20 per cent of its grant to recruit 
the necessary library staff so that they may be io a postiioa to gel the library in proper order 
for its better utilisation. And here may I hope that it wJI be possible for you, if cot oa a 
cotDpuIsary basis, at least 00 a voluntary basis, to see that the postgraduates «h9 are trained 
usderyou equip themselves with the knowledgeofoneor two additional foreign languages. I 

place panicolar emphasis on German and Russian which today give us much more of the 

pabulum oftbe thinking ofresearchworkersand the advanced workers in the field of medicme. 

1 myself have tried to see that, in the University, the science postgraduates are given this 
epportunity. 
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LADIES AND GENTLEMEN: 

^FTER all everything must come to an end. And this conference which has delighted many 
of us, which has brought us from far and near, which has helped to renew our acquaint- 
ances and make fresh acquaintances, is coming to an end. You may ask me what is my impres- 
sion of this conference. Frankly, it has been given to me to attend many many conferences, 
I cannot remember how many, it is not even in dozens, but more — many international confe- 
rences, many national conferences, many regional conferences on the subject of medical educa- 
tion. I can say with truth, not because I want to flatter anybody, much less to flatter myself, 
that this conference will be a highlight amongst the confctences that have been held. It is true 
that we had to speak on many subjects. It is true that we had to repeat ourselves, but there is 
something good in repetition also and there is something good in reminding ourselves that we are 
not the last word on the subject. I think all of us realise that today the subject of medical 
education dominates the whole field of medical training. It is a very happy idea indeed that 
some of our friends conceived the possibility of an Association which will devote itself entirely 
to the subject of medical education. This process of medical education is a continuing process. 
It goesoncspanding. intensifying, invigorating and to that extent, therefore, this is a subject 
w ich ought to attract the attention of all teachers of medicine of all grades wherever they may 


Many subjects have been referred to, I shall not go into all of them. One of the prominent 
su jects I at was referred to is teacher training. Somehow or the other, it has been my good 
fortune to have been a teacher for nearly forty years. And I was supposed at that limo. I don't 
° j reputation now, to have been somewhat of a successful teacher from what 

' v'* question has been asked what sort of a training 

ou a eac er get? People have the impression that the teacher training programme should 
moreor ess w '* given now in our training collcgesto those who are going to teach school 
7 a 7 That sort of training in a training insti- 

tution would be far from useful. The best method of training. I think, is to be the understudy 
of a good teacher who knows how to express himself. If you want to be a good teacher, three 
hings are essential. You must know your subject, you must love your subject, and you must 
ovethe artofteachiDg and try to improve it everyday. There can be no doubt, whatsoever, 
hat a teacher IS not born in any sense of the word. He has got to cultivate himself from lime 

ime an wi a goo ackground. no doubt, he can acquit himself as a good teacher much 
easier ihan others can. You must have a fine voice. I won't say a melodious voice->ou need 
not be a singer-but you can’t be a good teacher ifyour voice is harsh, if you cannot put across 
your thoughts freely and jf you haven’t got the expression to convey what you have got to teach. 
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of ali tbe possibilities of medical, surgical and specialist relief to the «bo!e of tbe district. A 
few centres may be located as health centres but the majority of the villages can be smrd by 
teams from these centres and from the associa^ improved hospitals io the district to go out 
periodically for two days in the vveel, look into the public health problems asucUas give 
medical relief. 1 am emboldened to say this by the remarkable experiment that has succeeded 
in Rajisthan in another respect, where there is a laobils operation theatre with an accessory 
postoperation ward being taken from vilbge to village. This, of course, will be much more 
useful in such subjects as OpbthalmoIog>', but I throw-out the suggestion for what it is worth. 

It seems to me that we have laid the right emphasis on Nursing Education, also on the 
training of paramedical personnel and more particnlariy of techniclaus. I have ventured to 
snggesi in my address that the snbject of bio-medical electronics is important and I have bad 
discussions whh the engineers who have specialised in clecttonics and who feel that this is a 
vital subject which ought to be developed in close collaboration with engiscert acd medical 
personnel. 1 hope tbe day is not distant when we can get ibis done and we can get our own 
specialised apparatus fer use to our surgical theatres and for diagnostic purposes. 

So far as Nursing Education is concerned, 1 think it will not be long before we start with 
the two courses of irainiof, one for the basic degree or diploma holder, the other the specialised 
mining that is needed for persons who have alteady passed the diploma ar.J have worked in 
the hospitalsfor at least live >ears to get a postgraduate qualiCcation in a speciality. 

la expressing the appreciation of the Assodation to Dr. Coelho, Dr. K N. Rao, and 
Dr. Covieda Rrddy, all that lean say in the words of our own scriptures is “to work, jou 
have tbe right, bat not to the fruits thereof.’* It is for oihers to gel the fruits. And this 
Avsoevation is laying the foundation for the fniiu to appear at a later stage. Thank yovu 
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this. The Royal College of Obstetricians and Gynaecologists have a diploma, a membership, 
and a fellowship. You will Gnd if you closely examine that after consultations with all these 
bodies they went a step further and for the first lime a Roys] College established the principles 
that should guide any student being admitted to the examination, not to the diploma. They 
said that a person must work for so much time in an approved institution, that he must have con- 
ducted so many cases, he must have recorded observations on so many other cases. Details like 
that were prescribed for the examination, not only for the fellowship, but even for the member- 
ship. [ do not want to dilate upon this much further, except to say that I think it is now well 
recognised that the diplomas given by the Royal College of Obstetricians and Gynaecologists 
are given the same sort of value and are looked upon with the same degree of high regard as 
any of the other diplomas given by the other Royal Colleges. 

How are we to begin? In our country there are many associations and I feel that these 
associations should work together. These associations must be fundamentally a part and 
parcel of the organisation that will be set up for this purpose. The Indian Academy of 
Medical Sciences and the Association for the Advancement of Medical Education also have a 
part to play in the setting up of National Examinations: so have all the specialist associations. 
1 hope and trust when this is done and the Board is set up, it will command Ihe respect of all 
and will have its decisions accepted by all connected with it. I do not for a moment suggest 
that universities should give up their rights and, after all is said and done, if the universities 
conduct their degree courses properly, nothing can be more delightful than that. But still I do 
feel that with a view to having a staodard established for the whole country, the proposal for a 
national diploma commends itself so long as conditions under which these national diplomas 
can b« awarded are strictly and scientiRcally scrutinised, and certain general principles are laid 
down. 

Many of us are deeply concerned about rural medical relief which baffles all attempts at 
solution. We arc told that there are in India about 750,000 villages, and it is necessary that 
this population should get adequate medical relief We have tried to deal with this problem in 
a very limited way in the Health Survey and Planning Committee Report that was issued a 
little while ago. It seems to me that no uniform manner of implementing rural medical relief 
IS possible for the whole of India. Conditions vary so much from State to State, from area to 
area, that just one type of rural medical relief will not serve the purpose. I have therefore 
«n feeling recently that the best method would be to tackle the problems of rural medical 
reliefm the context of conditions existing in a given State and these conditions differ from 
State to State— good roads, easy means of communication, telephone, telegraph, wireless 
stations, police stations and easy accessibility for the medical teams to get across when there is 
any emergency. Two Stales where these conditions are relatively better developed are Kerala 
and Madras. I have been recently discussing with my government that if, in each district, a 
small training institution for medical graduates could be established with about 400 beds, with 
the teaching personnel that arc required for the several branches of study, and if a small 
number of medical men were to be admitted, say sixty, not only will the training centre be useful 
for giving adequate training to this number of doctors of a nature which is not possible when 
we adput two hundred or three hundred studente, but it will also serve as a centre for diffusion 
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Learning in area is giving place to learning in depth. The area of medicine is expanding 
beyond the horizon of man’s vision. The depth of medicine is unfathomable. Simultaneous 
learning in area as well as in depth is virtually impossible. Uence the inevitability of special- 
isation. 

Having conceded and accepted the inexorable trend to change from area to depth in the 
field of medicine and medical training, one can speculate with reasonable accuracy on wbat ue 
have in store iu A.o. 2000. 

How arc postgraduates in medicine going to be trained in the 21st century? In other 
words what are they expected to learn and how will (bey learn? 

Even as late as the twenties of this century there were very few fields for specialisation. 
There were no special courses or prescribed periods of study even for hJ.D. orAf.S. Examina- 
tion was the only criterion. M.S. and F.R.C.S. could be obtained without touching a knife.. To- 
day the inevitable change has occurred with advances in depth of medical sciences. The depth 
of knowledge to be possessed fay the prospective specialist in any particular branch of it edicine is 
alarmingly considerable. The deeper the advances the narrower tbe speciality. Medical 
educationists are frantically exercised over devising ways and means to impart (he knowledge in 
depth (0 the postgraduate students. Special courses of training have been made compulsory. 
Longer and more acceptable spoons arc being devised to feed him. Jnspite of violent protesta- 
tions to the contrary, spoonfeeding is being resorted to. to a much greater extent than before. This 
is inevitable as we are in that stage of revolutionary transition when the well of knowledge is 
becootiog narrower and deeper and, at (be saroeiiiDC, tbe student has sot yet acquired the 
appurtenances required to perceive and penetrate those depths of knowledge by himself. In the 
twenties neither the spoons were provided nor the facilities to leant by himself were available 
for the poor postgraduate. Today the spoonfeeding facilities by way of set courses are becom- 
ing more available than before though selMcarning remains only a pleasant dream and a fervent 
hope of (he medical educationist of today. 
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POSTGRADUATE MEDICAL TRAINING IN A.D. 2000 
(A SPECULATIVE CONCEPT) 

R. ViSWANATHAN 


CROM times immemotial man has been deeply interested in his future. So intense is his 
^ desire to know what will happen in later years or after life that he is inclined to consult 
the stars and obtain astrological predictions about his destiny. 

My speculation about what will happen in a.d. 2000 regarding medical education in general 
and postgraduate training in particular is not based on what the stars foretell, but on the 
scrutiny of what happened during the last forty years. If the curve of evolution of medical 
education from 1924 to 1965 is extended up to a d. 2000 an idea about the future of medicine 
can be obtained with reasonable accuracy. 

Medical training, whether undergraduate or postgraduate, has necessarily to be adjusted 
according to the advances made in medical sciences from time to time. Progress made in the 
field of public health, and in the nutritional and social status of the population as a whole, 
brings about radical alterations in the disease pattern. Communicable diseases like cholera, 
typhoid, malaria, tuberculosis, etc. will either be controlled or eradicated. In contequence there 
is bound to be a shift in emphasis and impotlance from one disease group to another in the 
training to be imparted to medical students. 

Advances made in basic sciences are being extensively applied to medicine both for diagnosis 
and tieatmeot. Visualisation of structures and organs by X-ray, measurement of electrical 
activities in different parts of the body by electrocardiograph, electro-encephalograph, electro* 
mjograph, etc., electronic recording of physiological functions of organs like heart, blood- 
vessels, lungs, etc., the biochemical estimation of body tissue and body fluid constituents, enzyme 
activity at cellular as well as molecular levels, and objective analysis and assessment of physical, 
chemical and electrical data by means of electronic computors, for diagnosing, prognosticating 
and even drawing up treatment schedules are revolutionising medicine in many ways. 

Training in medicine has therefore to be modified not only in accordance with the changing 
patterns of bodily ills, but also with diagnostic and therapeutic appurtenances of the Space 
Age. 

The old order has really changed giving place to new. The ‘Horse and Baggy doctor’ of the 
19thcentury hasgiven place to the specialist of the 20th century. Regional specialisation, 
organ specialisation and disease specialisation are the order of the day. Sciences are advanc- 
ing in depth at a tremendous speed. Sky h no longer the limit. Astrological consultations 
with the stars and supersensory perception will be replaced by realistic physical contact with, 
and conquest of, space. Medicine has also to suffer a change into something rich and strange. 
Change is inevitable and inescapable. 
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The year two thousand might witness the above frightening changes. But it is within the 
bounds of possibility that another iOOO jears hence the cjcle of change may turn full circle 
particularly in regard to mice and men. I have referred in a preceding paragraph to the cune 
of evolution of mediciae. If the same curvature is maintained the circle will be completed 
and medicine will come back to what it was, perhaps in a D. 3000. So long as human biology 
remains the same, the concept of medicine as the study of human biology as a whole and not 
in parts will again be ducoveied and the humoral doctrine will have its rebirth with a new 
name and a new garb emphasising the paramount importance of the host in the mechanism of 
disease production and evolution. 
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If learning has to have meaning and purpose, newer methods for self-acquisition of know- 
ledge by the student should be developed in such a manner that the postgraduate will not only 
gather further knowledge of his speciality but also develop his personality in the process. 

The science of medicine is expanding in all the three dimensions. It is also expanding in the 
fourth dimension, keeping pace with the phenomenal success in the conquest of space. In 
A.D. 2000 the teacher may become much less important than now particularly for acquiring 
knowledge in depth. When knowledge has expanded to infinite dimensions, the teacher and 
the taught may be estimated as being equally far away from the goal by the mathematical 
statistician! 


By A.D. 2000 more and more objectivity even in diagnosis and treatment will be brought 
about. The doctor may not even see and examine the patients. Answer to all problems will 
e given by the omniscient electronic compulors. Investigational data will be fed into this 
‘Harapdonshire Wonder* of the 2Ist century and the patient will be given typed instructions 
regarding treatment in the matter of minutes if not seconds. 

What then will he the status and scope of postgraduate medicine in A.D. 2000? Radiology 
etteot that even ceils and molecules may be photographed, 
° perfected as to provide accurate information regarding the 

tL moL Ptyslochemical and enzymatic activities even at 
Even the If f”'*” ofdllfereut organs will be acenratel, determined. 

E«.jh. minutest structutal changes will be mad. visible by means of ultra-elcctton.micm. 
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connotation. mrcumsUnccs learning’ will begin to have its real 
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The biochemist and the cf^fl "iU be dispensed with, 

sticate with utmost objectivity even without t!."”"^ '° dl>P“S= “"d progno- 

members of that fraternity will chanac isappcar? No! Only the garb worn by the 

have. There .i„ be ma^ mo " JS to different from what we 

present breed of Homo-sapiens, callfT doctors . denominations. The 

under the impact of new environments If ° ""d'rgo genetic transformation 

will exclaim on meeting . btotte sLiaL of ^ T " "““PP'-'d “ be 

art translated indeed,” ^ "b"’ Ibee Bottom, bless tb.e, thou 
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The year (wo thousand mrght witness the above frightening changes. But it is within the 
bounds of possibility that another 1000 years hence the cycle of change may turn full circle 
particularly in regard to mice and men. I have referred in a preceding paragraph to the cune 
of evolution of medicine. If the same curvature is maintained the circle will be completed 
and medicine will come back to what it was, perhaps in A D. 3000, So tong as human biology 
remains the same, the concept of medicine as ihe study of human biology as a whole and not 
in parts wilt again be discovered and the humoral doctrine will have its rebirth with a new 
name and a new garb emphasising the paramount importance of the host in the mechanism of 
disease production and evolution. 
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If learning has to have meaning and purpose, newer methods for self-acquisition of know- 
ledge by the student should be developed in such a manner that the postgraduate will not only 
gather further knowledge of his speciality but also develop his personality in the process. 

The science of medicine is expanding in all the three dimensions. It is also expanding in the 
fourth dimension, keeping pace with the phenomenal success in the conquest of space, fn 
A.D. 2000 the teacher may become much less important than now particularly for acquiring 
knowledge m depth. When knowledge has expanded to infinite dimensions, the teacher and 
the taught may be estimated as being equally far away from the goal by the mathematical 
statistician! 


By A.D. 2000 more and more objectivity even in diagnosis and treatment will be brought 
about. The doctor may not even see and examine the patients. Answer to all problems will 
e given by the omniscient electronic computers. Investigational data will be fed into this 
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Tbe year two thousand might witness the above frightening changes. But it is within the 
bounds of possibility that another 1000 years hence the cycle of change may turn full circle 
particularly in regard to mice and men. I have referred in a preceding paragraph to the curve 
of evolution of medicine. If the same curvature is maintained the circle will be completed 
and medicine will come back to what it was, perhaps in A D. 3000. So long as human biology 
remains the same, the concept of medicine as the study of human biology as a whole and not 
in parts will again be discovered and the humoral doctrine will have its rebirth with a new 
name and a new garb emphasising tbe paramount importance of the host in the mechanism of 
disease production and evolution. 



